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ANNEX G-1. GEOLOGICAL INVESTIGATIONS NORTH OF THE REDLINE
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure G-1-1. Boring Map of CP02-EAARS-CB-0002 
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IJl CK & \ EATCH 

outh f lomb \\ ater Managemem Obtnd 
I \ M~tnc1ir \-I <;eolecb.DicaJ Da1a Rrport 

1.0 INTRODUCTION 

11 AUTHORIZATION FOR GEOTECHNICAL DATA REPORT {GDR) 

I hi\ r.:utcchntcal datu repon {GDR) and th~ gcutcchmcal tn\c,ttgatum' 11 document!> were 
uuthor11cd hy thL' South !·lorida Water Manogcmcnt Dt:-.tnct (SI \\ M l)) under Work Order No. 9 
({ 'N040932-W009) approved on May 12, 200S. 

1.2 PURPOSEANDSCOPEOF GDR 

I h• puqln'c of the f10R b to prc~ent tlw rc,ull' 111' gcutcclnnral field iml'!.tigation~ and 
lahonllory k'tlllg (l\!rformcd for lhc L\crglnJl-,. Agncultuntl ,\rca IE,\,\) Rl·~crnm ;\-I under 
\\'11rl\ Order r-.:o 2. Test (Embankment) Cells, .md Wurk Order :\11, IJ. ~upplcmental 
<lcotcdlllil·al In\ c~ttgauon. 

I he l l""' Cell ~'Otcchnical in,estigation Wlb JX"rftmncd to rrm tdc mthnnallon fL•r dc~lh'll of lhe 
I l"!'.ll ell cOJhlructwn and "cepage moruttmn£ prugmm. 

lhc ~upplcmeatal geotcchnicaJ field im Nig!ltion p-ogntm \\ s de\ eloped to rn•,idc a more 
complete chAnactcrization of the ,.ub-urface condllloo~ for etnOOnkmcnt design. ernb:uU.:ment 
tablltl), settlement, ~ge anal)x~. and to prmnte mfonn:~uon for tdcnllf)ing potential 

bomm materi:lls The program wa ... de\-elopcd cunsiderang the I'C)Uh$ ol !he llrC\iou~ 
prchmmal) j!COic:dtmcal ID\C...1tgauons perfonnt'd I<• e\ulu;tlc the ullabahl) of the F.AA 
Rest"" otr A-I ProJCC'I :.ite. lhc T .. ~t Cell embankment oonstm'taon m.ulh. nnd requaremcms for 
OfloSJIC borro\\ matcnal-. 

I he locmann" of boring-. prt."\ iolbl~ performed \\Crc con.\tdcrcd ''hen h!l'31ang th.: bonnp. for 
thiS supplemental program The prc\iou-. get•tcdana.:al 11\\CMt~.JIIvns \\CIC performed b)' 
\\ tlh,un., t:anh Sctcncc-.. Inc. (:.eparotc rcrx•rt, J.atcd June II und Jul) 111, :!(KI·H .md b) !\odarsc 
~ ''"'..;i,,tc-. (March-\lay 2004). Thi:. infomuuun "a\;ulnhlc uptm rc~tuc~ttu the o;;r \\> '\10 

llunnr' ( PO'i-1 \ARS-CB-0418 and CP05- I AARS ( ll 1141 1' \\ere nut nc\."c~''hlc 111 th.: dnll 
n~.. lllank hormg logs were prepared for these burin~-. und un: IIH:Iudcd tn Appcnutx 2. 

I he holing!. J()r hoth the Test Cell mwsttgnll<m and the .. uppl~:tllCIIIul i n\c~ltgntton were 
tlsSI)!IIcd tth:nttlicotton numbers using the numhcnng sysll'lll tbclupcd JUtllll~ hy tlic US Aml) 
Clll(h of I ngincc" (USACE) and the SrWMD Thl.' hunaw lltllllhcr' ·'''I!::IICd \\i.'rc ha~l.'d on the 
hlud; ufnumher~ pro\>ided by Karen Pitchfmd <lfthc lJS,\( I J.Kk<.un\llk lli'tnd uflicc. 

1.3 PROJECT DESCRIPTION 

111C I t\A Rcscn Ull _,.. l'roje..:l (PrOJCCI) IS u fcallli'C' of the ( omrn'dll'tlSi\ c hcrgladc-. 
R~o-storouon Plun (CERP>. The plan ,cJCl"'lcd for lhc C\fX>t111i..•d EAA Rcscr.otr A-1 dc,.i;o 
mclu,IL"S the folio'' mg componenL' 

• Appro:um:llel) 190.000 acre-(-et l:A 1\ R~n cur A-1 "nh a prnrncter mtb:lnkmeru 
nnd~ccmal' 
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• Northeast pump statton that pumps from Nonh New River Cunal (3,600 cfs) t.his 
work item is included in Work Order No. 15 

• A connector ctmal from the North New River Canal (NNRC) to the new northeast 
pump station 

• Gated inlet and discharge structures this work item is included in Work Order No. 
15 

• Seepage ptm1p station tl1is work item is included in Work Order No. 15 

• New four lane bridge on U.S. Highway 27 across the new connector canal this work 
item is included in Work Order No. 15 

The Project is located in Palm Beach County. Florida. 

The purpose of the Project as defined in the CER P is to capture EAA basin runotr and releases 
from Lake Okeechobee. TI1c facilities will be designed to improve the timing ofenvironmental 
water supply de liveries to Stonnwater Treatment Area 3/4 (STA-3/4) and the Water 
Conservation Areas fWCA), reduce Lake Okeechobee regulatory releases to the estuaries. meet 
supplememal agricultural irrigation deliveries, and increase flood protection within the EAA. 

1.4 ORGANIZATION OF G DR 

The remainder of this rcpon is dtvtded into three sections: Regional Geologtc Setting. Field 
Exploration Program Summary. and Explorallon Results. Regional Geologic Setting is a 
~ummary of infonnation available on the Project geology and geologic conditions available in 
literature. Field Exploration Summa I) desctibes the field Ill' cstigations and procedures and the 
laboratory testing completed on samples obtained during the mvestigattons. The results of the 
investigation arc described and a summary of the laboratory testing arc contained in the 
Explomtion Results Sect.ion Boring logs and piezometer installation logs for tl1c Test Cells and 
boring logs and piezometer installation Jogs lor the supplemental borings are included in 
Appendix I and Appendix 2. respectively. Photographs of rock core and site photographs arc 
round in Appendix 3. The hydraulic interval test results are included in Appendix 4. The detailed 
laboratory testing results are contained in Appendix 5. 

1.5 LIMITATIONS 

The data in this report were l:ascd on sne conditions ex.isung at the time of the investigations. 
Unanttcipatcd conditions may be cncount..:rcd during conl>truction because of variauons \\ hich 
were not detected during the investigation program. The construction process may also alter 
ground conditions. Therefore. experienced geotechnical ~.:ngincenng personnel were requu·ed to 
obsen·e and documt!nl the conditions encountered and dctl!rmmc applicability of data. 

TI11~ report was prepared solely for the benefit of SFWMD by £lack & Veatch Corporalton 
(B&Y) under the tcm1s and condtlions of the written agreement dated Jul:,. 9. 2004 between 
SFWI\1D and B&Y ("the Agreement"). Nellhcr SFWMD nor B&Y have made analysis. \crified, 
or rendered an 111dependcnt judgment of the \aliditv of the inlommllon prO\tded by othen.. 
\\ IilLI: II IS BI::LIEVI:.D THAT THI: INrORJviATION \ND DATA CONTAINED Hl·.REIN 

BLACK & VEATCH 1·2 
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WILL BI:. RJ: LIABLI:. UNDER IHE: CONDITIONS AND SUBJECT TO THE LllVIl I'AT!ONS 
SET FORTH 1-H:REIN. SF\VMD AND B&V DO NOT GUARJ\NTI:E THE '\CCURACY 
fi-I£REOF. EXCEPT AS OTHER WISE ALLOWED BY Tl-IE AGREEMENT. THIS REPORT 
MAY NOT BE USED BY ANYONE WITHOUT TI-lE EXPRESS WRJTIEN 
AUTHORIZATION OF B&V, AND SUCI-I USE SHALL CONSTITUTE AGREEMENT BY 
THE USER THAT IT'S RIGHTS, IF ANY, ARISING FROM THIS REPORT SHALL BE 
SUBJECT TO THE TERMS OF THE B&V AUTHORIZATION. AND IN NO EVENT SHALL 
USER'S RIGHTS. IF ANY, EXCEED THOSE OF SFWMD UNDER THE AGREEMENT. 

BLACK & VEATCH 1·3 
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The gcnemlizcd rcgtonal geologtcthydrogeologtc conditions tor the surficial aquifer system in 
Palm Beach County are provided in Figure 2-1 ll should be recognized L11at lhb represemation is 
not all tnclusivc since the geology in southeast Florida is very complex, particularly the geology 
of the Plio-Pcistoccnc to Holocene Epochs. However. the primary gcologtc and hydrogeologic 
tmits that are lom1ally recognized in Palm Beach County are represented. 

In general. llie surface and near surface geology of the region is complex and ranges from 
unconsolidated. variably calcareous and fossiliferous quartz sands to well indurated, ~1ndy, 

fossiliferous fresh and marine limestones (Scott, 2001 and Schroeder et at., 1954). These 
sediments are Pleistocene to recent in age. and blanket most of Palm Beach County except for 
the Atlantic Coastal Ridge sediments on the east coasL Tbc regional near surface geologic units 
arc generally referred to, in descending order, as the Lake Flirt Marl, Fort Thompson Fonnation, 
and Caloosahatchee Fonnation The total thickness of these units can range to nearly 50 feeL 

The Pliocene-age Tamiami Fonnation underlies the Caloosahatchee Fom1ation The Tamiami 
Fonnation contains a wide range of mixed carbonate-siliciclastic lithologies and associated 
faunas (Missimer, 1992). The Tamiami Fonuation in the area is over 100 feet thick. The 
Tamiami Fonnation and overlying geologic units comprise the surficial aquifer system in Palm 
Beach County. Miller (Wesley, 1987) contoured the bottom of the surficial aquifer system (the 
top of the Hawthorn Group) in Palm Beach County using existing well logs. According to this 
work the bottom of the surficial aquifer system in lhe area of the Test Cell Program and the EAA 
Reservoir A-I lies between about -200 to -220 feet. 

Other geologic infom1ation may indicate that the Caloosahatchec Fonnation is thin. patchy. or 
not present at the EAA Reservoir A- I Project si te (Harvey et al.. 2002). Also, as illustrated in 
Figure 2-2, recent geologtcal work (Reese and Cunningham, 2000) has redefined llie stratigraphy 
of the area. Presently, the famiami fom1ation ha; several recogni7ed named and unnamed 
geologic members includtng the Ochopee Limestone Mcmb..:r and the Pinecrest Sand Member. 
Both Tamiami Fonnatmn members contatn sandy strata, but the Pinecrest Sand Member is 
principally shelly. fine grained. quartz sand. The sands in the Caloosahalchee and Tamiami 
formations are generally diiJerentiated based on the fossil assemblages observed in outcrops. but 
key indicator fossils are typically not recovered in borings (Scott, 2005). Therefore. 
interpretation of the contact between the Caloosahatchee Formation and Tamiami Formation at 
the EAA Reservoir A-I Project site is not possible. They will not be diiTerentiated on the boring 
logs but will be designated the Caloosahatchee and Pinecrest sands. 

An unnamed sand formation and be Hawthorn Group, both of Miocene-age. underlie the 
Tami<uni Fonnation {Reese and Cunningham. 2002). The unnamed sand is thin in the project 
area. 25 to 30 ft:et thick and consist of very fine sand and silty sand. The Hawthorn Group 
consistS of an interbedded sequence of widely varying lilliologtes and components that mcludes 
limestone. dolomite. dolosilt. shell. quartz sand, clay. phosphate grains and mixtures of these 
materials (Reese and Mcmberg. 2000). The charnctctistics that distinguish the Hawthorn Group 
from undcrlymg units are its bigh and variable siltciclastic and phosphatic content: tts color. 
which can be green. oiJve-gray. or light gra)': and itS gamma-ra) log response. According to 
Scott { 1988). tllc Ha\\ tl1om Group ts approx1mately 700 feet thick in the region The 1-bwthorn 
Group sediments retard the exchange of groundwater between the overlying ~urlicial aquifer 
system and the underlymg Eocene-age carbonates of tht' Flondan aqutfcr sy~tem. and an.: 
hydrogeologJcallv referred to as the mtcrmediate confining umt 

BLACK & VEATCH 2·2 
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Eocene-age carbonates underlyi11g 1hc llawthom Group tncluuc. in dcsccndmg oruer, 1he Ocala 
Limestone. Avon Park Formation, and Oldsmar Formatton ll1e overlying Ohgoccne-agc 
Suwannee Limestone is thin to discontinuous in the t.AA region. and likely not present in U1c 
cast half of Palm Beach County (Miller, James, 1986). The cumulative thickness of I he Eocene
age carbonates m the region ts approximately 2,500 feet (Miller. James. 19!!6). 

Series 

!iOLOCENE 

Figure 2-2 Generalized Regional Geology and Hydrogeology 

(from Reese and Cunningham, 2000) 
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3.0 FIELD EXPLORATION PROGRAM SUMMARY 

Plate I shows the exploratory borings that have been completed and logged as part of this and 
pre\ ious phases of exploration within the perimeter of the EAA Reservoir A-1, with the 
exception of the Test Cell borings. Plate 2 shows borings completed and piezometers installed 
for the Test Cell program. Plate 3 contains the location of hydraulic interval tests. Appendix l 
and Appendix 2 contain the boring bgs of borings completed during the Test Cell Program and 
the Supplemental Geotechnical Investigation, respectively. 

3 . 1 PREVIOUS EXPLORATION PROGRAMS 

Soil borings from 50 to I 00 feet deep were completed at the planned EAA Reservoir A- I Project 
Test Cell site in December 2004 and during the test cell construction in early 2005. 111e boring 
location plan is shown in Plate I. The boring logs for U1e Test Cell are included in Appendix I. 

One hundred thiny.cight geotechnical b01ings were completed for the SFWMD around the 
planned EAA Reservoir A- l in 2003 and early 2004. Four of U1ose borings are located in the 
vicinity of the Test Cell site: CB-0068. CB-0069. CB-0 140. and CB-0 142. Boring CB-0068 is 
about 800 feet northwest of the Test Cell site borrow area. Boring CB-0069 is located over I ,000 
feet west of Test Cell I. Boring CB-0 140 is located about 800 feel east of Test Cell 2. Boring 
CB-0 142 is located about 200 feet east of the borrow area and 1.500 feel north of U1e Test Cells. 
The borings were completed between 50.5 and 52 feet deep with rotary wash drilling and split
barrel sampling. 

3.2 ExPLORATION PROGRAM FOR DESIGN 

Addjtional bormgs were completed between December 7. 2004 and September 14, 2005 for 
design of Ule temporary embankments for the Test Cell construe lion and monitoring program 
and preliminary design or the EAA Reservoir A-I. The boring locntions and depths arc shown in 
Table 3-1. Borings TW -0196 through TW -0254 were completed tor piezometer installation 
during the Test Cell construction and monttoriog only: they were not sampled or logged. 

The Test Cell borings and the supplemental borings were assigned temporary identilieauon 
numbers prior to drilling. These temporary boring number~ will be referred to as old numben. in 
this Rep011. Afier completion of the Test Cell and supplemental borings, a block of new boring 
numbers was received from U1e USACE Jacksonville Dislrict office. The borings log~ and 
piezometer installation logs for the Test Cell borings and the supplemental borings contain the 
boring iknttfication numbers that were assigned by the USACE. Table 3-1 lists the new boring 
number and the corr..:sponding old boring number. 

BLACK & VEATCH 3·1 
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Tablt- 3-1 Boring Locations and Depths 
Old Boring Sew Boring Depth 

Number l\ umbcr (feet) Northine. Eastine. Location 
rest C~ll Borin!!S 

BA-01 CP05-EAARS-CB..OI68 50 776662.9 758833.1 Test Cell Borrow 
BA-02 CPOS- EAARS-CB..OI69 50 776662.9 759333. 1 Test Cell Borrow 
BA-0.3 CP05-EAA RS-CB..O 170 50 776662.9 759833.1 Test Cel l Borrow 
BA-04 CP05-EAARS-CB..()I7 1 50 776162.9 758833.1 Test Cel l Borro" 
BA-05 CP05-EAARS-CB..Ol72 50 776162.9 759333.1 Test Cell Borrow 
BA-06 Cl'05-EAARS-CB-OJ 73 50 776162.9 759833.1 Test Cel l Borrow 
BA-07 CPOS..EAARS-CB-0 174 50 775662.9 75RR33.1 Test Cell Borrow 
BA-08 CP05-J;:AARS-CB-0 175 50 775662.9 759333.1 Test Cell Borro\1 
BA-09 Cl'0.5-EAARS-CB-O 176 50 775662.9 759833.1 Test Cell Borro\1 
BA-10 CPOS..EAARS-CB-0 177 50 775662.9 760333.1 Test Cell Borrow 
TC-01 Cl'OS..EAARS..CB-0178 50 774612.9 759154.5 Test Cell I 
TC-02 CPOS..EAARS-CB-017<1 50 774612.9 7602-H 1 Teot Cell 1 
TC-03 CPO.S-EAARS-CB-0180 50 773531.5 759154.5 Test Cell I 
TC-04 CPOS..EAARS-CB-0181 50 773531.5 7602431 Test Cell I 
TC-05 C'P05-EAARS-CB·0182 50 774072.2 759698.8 Test Cell l 
TC-06 CI'OS..EAARS-CB-0183 50 774619.8 761239.5 Test Cel l 2 
TC-07 CPOS-EA ARS-CB-0 1[(4 50 7746 19.8 762328 l Test Ce ll 2 
TC-08 CP05-EAARS-CB..01 t\5 50 773.538.4 761239.5 Test Ccll2 
TC-09 C'P05-EAA RS-CB-01 Rli 50 773538.4 762328.1 Test Ccll2 
TC-10 CP05-EAARS-CB..OI87 50 774079 I 761783.8 Te;t Cell 2 
TCl-E CPOS..EAA RS-CB·O J ~8 100 7740720 7600Rb.3 Test Celli 
rc t-N CP0.5-FAARS-CB-O lll9 lOll 774459 7 759698.R Te5t Celli 

TC 1-\\ CP05-J:AARS.CB..0190 100 77-1072.2 75931 u lest C<!lll 
fCI-S CP05-FAAR<;-CB-0 19l 100 773684.7 7596<}~ ~ fcstC<!III 
TC2·E CPOS-CAA R S-CB-0 192 100 77407'1.1 762171.3 Test Ccll2 
Tc.::!-N CPOS- EAARS-CB-0 193 100 77-1466.6 761783 8 Test Cel l2 
TC2-W CPOS..EAARS-CB-0194 100 774071}.1 761396.3 Test Cell 2 
TC2-S CPOS..EAARS..CB-0195 100 77J691.6 761783 8 Test Cel l 2 

PZIBGS.-\ CPOS-EAARS-TW -0196 25 773021.5 759162.0 TC SW .13ack!!.round 
PZIOGSB CI'05-EAAI~S- rW-0197 60 773031.5 759162.0 TC SW Background 
I'ZIBGSC CPOS- EAA RS-TW -0198 100 773041.5 759162.0 TC SW Back!!round 

PZ1 i2BGSA CPOS- EAARS-TW -0199 25 774065.7 760739 5 TC Middle Background 
PZI/2BGSB CP05-EAA RS.TW -0200 60 774075.7 760739.5 TC Middle Background 
PZF28G$t CI'05-EAARS-TW-0201 100 71-10!15 7 760739.5 rc Vloddk Bnck!!round 
I'Z2~GSA CP05-EAARS-TI\' -0202 25 775109.i< 762335.6 rc Nl:. Background 
PZ2BGSB CI'OS-EAARS-T\\.- -0203 60 775119.8 762335.6 TC NE Backeround 
PZ2BGSC CP05-IoAA RS-T\\ -0204 100 77.5129.8 762~35.0 TC NF Bnck!!round 
I'Z28GSE CrOS.LAARS-l"W-0205 25 761239.5 773038.4 fC NL Background 
PZ2RGSW CP0.5-EA>\RS-TW -020(> 25 762328 I 773038 -1 rC NE Backiround 
P.ZIN2A C'P05-EAARS-TIV -0207 25 174397.9 759697 () TCI lnn~r Bench 
PZIN~B CP05-EAARS-f\\'-020K 60 77+107.9 759697 0 TC t Inner Beoch 
J>ZII'\2(. Cl'US-EAARS-f\\ -0209 100 774-117 ') 759697 () TC I Inner Bench 
PZP\JA CP05-LAr\RS-T\\ -0210 25 1 74-1117.9 759697.0 rc I Out<"f Bench 
P/11'-iJB CPOS-EAAR<;..f\\-0211 60 7744\)7 9 759697 0 TC 1 Ouwr Bendt 
PZIN3C' CP05-E:AARS-f\\ -021~ 100 7745(179 7;9697.0 TC'I Outer lkn~h 
I'ZIE~A CPOS-[AARS-T\\ -0213 25 774(1i.J.U 76ll0:!K.I TC' l lnn~r Bench 
J>/1[:!8 CPOS-[ '\.-\RS-f\\ -021-1 611 77407•1.0 760031\.1 JCI/nn~r Bench 

BLACK & VEATCH 3-2 
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Old Boring "'e" Boring Depth 
l\umber ~umber (feet) Northin!! Eastinp Location 
PZIE2C eros-F.AARS- r\\ -021s 100 77407-LO 760048.1 TC I T nner Bench 
PZIE3A CPOS-EAA RS-TW -0216 25 77407-1.0 76011~ I TCI Outer Bench 
PZIE3B CP05-EAARS-TW -0217 60 774074.0 760128.1 TC I Outer Bench 
PZIE3C CP05-EAARS-TW-021R 100 774074 () 7601381 TC I OUler Bench 
PZIS2A CPOS-EAARS-TW-02 19 15 773746.5 75')700.6 fCI loner Bench 
PZIS2B CP05-EAA RS-TW -0220 60 773736.5 759700.6 TC I Inner Bench 
PZIS2C CP05-EAARS-TW-0221 100 773726.5 759700.(> TC I Inner Bench 
PZIS3A CP05-EAARS-TW -0222 25 773656.5 759700.6 TC1 Outer Bench 
PZIS3B CI'05-EAA RS-TW -0223 60 773646.5 759700.6 TC I Out~r Bench 
PZIS3C CP05-EAARS-TW-0224 100 773636..5 759700.6 TC1 Outer Bench 

PZIW2A CPOS-f.AA RS-T\V-0225 25 774070.4 759369.5 TC I Inner Bench 
PZtW2B CPOS-EAARS-nV-0226 60 774070.4 759359.5 TC I Inner Bench 
P7.1W2C ('1'05-IOAARS-TW -0227 100 774070.4 7593495 TC I Inner Bench 
PZIWJA CI'05-EAARS-TW-0228 25 774070.4 759279.5 TC I Outer B~nch 
PZIW3B CPOS-EAARS-WI-0229 60 774070.4 759269.5 TCI Outer Bench 
PZIW3C CP05-£:AARS-TW -0230 100 774070.4 759259.5 TCI Outer Bench 
PZ2N2A CPOS-EAA RS-TW -0231 25 774-1 14.8 761772.0 TC2 Inner Bench 
I'Z2N2B CPOS-EAARS-TW-0232 60 7744 14.8 761782.0 TC2 Imler Bench 
PZ2N2C CPOS-EAARS-TW-0233 100 7744 14.8 76 1792.0 TC2 rnn~r Bench 
PZ2N3A CP05-EAARS-TW-0234 25 7745 14.8 761772.0 TC2 Outer Ben<"h 
PZ21'3B CP05-l:AARS-TW -0235 (.0 77451-1.8 761782.0 TC2 Outer Bench 
1'7.2N3C CPO.S..EAARS-TW-0236 100 774514.8 761792.0 TC2 Outer Bench 
PZ2E2A CPOS-EAARS-TW -0237 25 774070.9 762123.1 TC2 loner Bench 
P72E2B CP05-EAARS-TW -023R 60 774080.9 762123.1 TC2 Inner Bench 
PZ1E2(' CP05-EAARS-T\\'-0239 100 774090.9 762123.1 TC2 loner Bench 
PZ2E3A c P05- f'At\ RS-nv -0240 25 774070.9 762223 I TC2 Outer Bench 
P72F3B C'l'05-FAA RS-lW -024 I (,() 7740~0.9 762223 I TC2 Outer Bench 
PZ2E3C CPO.S..EMRS-TW-0242 100 77-1090.9 76211~. 1 I'C2 Out~r Bcm: h 
l'Z2S2A CP05-F.AARS-nv -0243 25 773743.4 761775.6 TC2 Inner Bench 
PZ2S2B CPOS-EAA RS-TW -0244 60 773743.4 76 1785.6 TC2 Inner Bench 
PZ2S2C' CP05-EAA R S-TW -0245 100 773743.-1 76 17!!5.6 1'C2 Inner Bench 
PZ2S3A CPOS-EAARS-TW-0246 25 773643.4 76 1775.6 TC2 Outer Bench 
PZ2S3B CPOS-EAARS-TW-0247 60 773643.4 76 1785.6 TC2 Outer Bench 
PZ2S3C CP05-EAARS-TW-0248 tOO 773643.4 761785.6 TC2 Outer Bench 
PZ2W2A CP05-EAARS-TW -0249 25 774067.3 774824.8 TC2 Inner Bench 
PZ2W2B CP05-EAARS-TW-0250 60 774077 J 774824.8 TC2 Inner Bench 
PZ2W2C CPOS-EAARS-TW-0251 100 774087.3 774824.8 TC2 Inner Bench 
PZ2\\ 3A CP05-EAA RS-TW -0252 25 774067.3 774724,g TC::! Outer Bench 
PZ2W3B CP05-EAARS- rw -0253 60 774071.3 774724.8 TC'2 Outer Bench 
PZ2W3C CPOS-EAARS-nV-025-1 100 774087.3 774724.8 rc2 Outer Bench 

Sun lem~ntnl B<>rml!S 
CB-0157 CP05-EAARS-CB-0:!55 100 7!11910.0 75!l37l.O A-1 Northwest Comer 
CB-0158 CI'05-EAARS-CB-0256 100 781984.0 761965.0 A-I North Stde 
CB-015'l CP05-EAARS-CB-0257 100 7M3716.0 767707 0 A-1 Northcnsl Comer 
CB-016CI CPOS.F \ARS-CB-025~ IOU 7som.o 770586.0 A-I East Side 
CB-0161 C P05~ I:AARS-C' B-025'l 100 77694.5.0 772723.0 A-I East Stde 
(B-0162 CP05-EAARS-('B..026\I 100 773586.0 77510l!.O A-I Last Stdc 
CB-0163 CPOS-F '\AR~CB-0~61 100 770322.0 777070.0 A· I Ea't Side 
CU-01 b5 CP05-EAARS-CB-0262 100 .,63552.0 7!>16'11 0 A -I E3't Stde 
CB-OIM CPO:'-f. AARS-CD-0263 lt\0 '5'l..,90 0 7!14911 n A·1 Enst S1dc 

CB-011> 7 CPO"-l:A,\ RS-CB-02M 100 756500.0 71!6952.0 A-1 Eu>t Side 
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Old Boring ~e'~ Boring Depth 
Number :-.lumber (feet) 1\oiortbiog E:tsting Location 
CB-0161\ CPOS-EAARS-CB-0265 100 75321-l () 789530.0 A-1 East Sid~ 
CB-0169 CP05-I::AA RS-CB-0266 100 750585.0 791221.0 A-1 Southe3st Corner 
CB-0170 CPOS-EAARS-CB-0267 100 750246.0 787701.0 A-1 South Side 
C'B-Ol7l CPOS-EAARS-CB-0268 100 750548.0 784355.0 A-1 South Sid~ 
CB-0172 CP05-EAA RS-CB-0269 100 750220.0 7&0367.0 A-1 Somh Side 
CB-0173 CPOS-EAARS-CB-0270 100 750200.0 776528.0 A- 1 South Side 
CB-0175 CP05-EAARS-CB-0271 100 750 130.0 769310.0 A-1 South Side 
CB-0176 CPOS-EA A RS-CB-0272 100 750233.0 765878.0 A-1 South Side 
CB-0177 CPOS-EA A RS-C B-0273 100 750080.0 762040.0 A- I Sourh Side 
CB-0178 CPOS-EAARS-CB-0274 100 750065.0 758699.0 A-1 Southwest Comer 
CB-0179 CI'OS-EAARS-CB-0275 100 756315.0 758665.0 A-1 West Side 
CB-0180 CPOS-EAl\RS-CB-0276 100 764 107 0 758486.0 A· l WestSide 
CB-0181 CPOS-EAARS-CB-0277 100 761543.0 760487.0 A· I West Side 
CB-0183 CPOS-EAARS-CB-0278 100 76i(827.0 7580\9.0 A-1 West Side 
CB-0184 CPOS-EAARS-CB-0279 100 772221.0 757980.0 A-1 \\'est Sid.: 
CB-0185 CPOS- EAARS-CB-0280 100 776165.0 758181.0 A-1 West Side 
CB-0186 CPOS-EAARS-CB-0281 100 779806.0 757877.0 A-1 West Side 
CB-0164 CPOS-EAARS-RB-0282 240 766996.0 77826!1.0 A -I Em;t Side 
CB-0174 CP05-EAARS-RB.02!U 220 750072.0 773031.0 A-L SoutJ1 S1dc 
CB-018~ CPOS-EAARS-RB-0~8-1 240 764456.0 758050.0 A-1 Wcs1 Siuc 
CB-0190 CPOS-EAA RS- R B-0285 250 781923.0 766198.0 A-1 Nonh Side 
CB-0205 CP05-EAARS-RB-0286 220 764359.0 768550.0 A-1 Ccntrnl 
C.B-0187 CPOS-EAA RS-CB-0287 31.5 783422 0 760195.0 A-1 Nori.b Side 
CB-0188 CP05-EAARS-CB.028S 30 7!<20 18.0 762205.0 A-1 Norrh Srd.: 
CB-0189 CPOS-EAAR S-CB.02X9 JO 783462.0 764332.0 A-1 North Sid.: 
CB-0191 CPOS-EAARS-CB-0290 40.5 7!<24-10.0 768965 0 A-1 East Sid~: 
CB-0192 CPOS-EAA RS-CB-0291 -12.5 780905.0 7700-18.0 A-1 East S1dc 
CB-0193 CPOS-FAARS-CB-0292 41.5 779231 0 771249.0 A-I East Side 
CB-0194 CPOS-EAARS-CB-0293 42 777(>45.0 772355.0 A-1 East S1d<: 
CB-0195 CPOS-EAARS-CB-0294 40 776025.0 773483.0 A-1 Eas1 S1dt 
CB-0196 CPOS-EAARS-CB-0295 30.5 774369.0 774657.0 A-I Eas1 Side 
CB-0 197 CPOS-EAARS-CB-0296 30 773030.0 77559-1.0 A-1 East Side 
CB-0198 CPOS-EAARS-CB-0297 30.5 771865.0 7761 17.0 /\-1 East Side 
CB-0199 C P05-EAARS-CB-0298 30.5 769649.0 777979.0 A· I East Srde 
CB-0200 CPOS-FAARS-CB-0299 30.5 768142.0 779025 0 A -1 East Side 
CB-0201 CP05-I:.AA RS-C B-0300 100 766330.0 7l!030R.O A -1 Eas1 S1de 
CB-0202 Cl"OS-EAARS-CB-0301 30.5 764988.0 781256.0 A· I l::ast Side 
C'B-0203 CPOS-FAA RS-CB-0302 30.5 763912.0 781642.0 A -1 Ens1 Side 
CB-0204 CPOH.AARS-CB-0303 30.5 761612.0 783slg.o A-1 East Side 
CB-0206 CPOS-Ei\ARS-CB-0304 34.1 758279.0 785951.0 A-1 Ea'l S1de 
CB-0207 CPOS-EAAR'>-CB-0305 10 77~649.0 7579'1-1 0 A·1 Wcsr Stde 
CB-0:!08 CPOS-EAARS-CB-0306 30.5 75504!Ul 788.2-16.0 A-I Ea,t Side 
CB-0209 CPOS-EAARS-CB-0307 305 "53802.0 7!19084.0 -\-1 East Stde 
CB-021 0 CI'05-EAAR$-CB-Q30l! 305 751534.0 7906R8 0 A-I East Side 
CB-0211 Cf>OS-EAA RS-C'B-0309 30 750759.0 790521.0 A-I South Side 
('[3..0:!12 CPOS-EAARS-CB-031 0 3.5 750227.0 7811770.0 '\-I '>outh Side 
Cll-0213 C'PO:'-F '\ARS-C'B-{1311 .1(1 750231!.0 7K6937 0 A-1 South S1de 
CB-0~ 14 Cl'OS-CAARS-C'R-0312. 36.5 ~50245.() 7R5150.0 A-1 South S1dc 
CB-0215 CPOS-F.\ARS-CB-0313 30 750216 0 782576.0 J\-1 South SuJc 
C13-0216 ('1'05-EAARS-C U-0~14 }5 750217.0 7!!11-11>.(1 A-1 South S1de 
CB-0.:!17 CP05-liAARS.C B.{t.~ 15 35.5 75052!!.0 779-1~4.0 \-1 South S1de 
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Old Boring '\~" Boring Depth 
'\umber Number (feet) Northing Easling Location 
CB-021lS CPOS-EAARS-C'B-0316 35.5 750184.0 777664.0 A-I South Side 
CB-0219 CPOS-EA;\ RS-C'B-0317 35.5 750 15Q 0 7751 19.0 A-1 SoUih Side 
CB-0220 CPOS-EAARS-C'B-031 X 30 750 133.0 771127.0 A -I SoUih Side 
C'B-0221 CPOS-I:AARS-CB-0319 30.5 750096.0 767133.0 A-I South Side 
CB-0222 CPOS-EAARS-CB-0320 30.5 750098.0 764793.0 A-1 South Side 
C'B-0223 CPOS-EAARS-CB-0321 30.5 750082.0 763010.0 A -1 South Side 
CB-0224 CPOS- EAARS-CB-0322 35.5 750063.0 761074.0 A - I South Side 
CB-0225 CPOS-EAARS-CB-0323 35 749972.0 759269.0 A-1 South Side 
CB-0226 CPOS-EAARS-CB-0324 35 751817.0 758603.0 A-1 West Side 
CB-0227 CP05-EAARS-CB-0325 100 753491.0 758559.0 A- I West Side 
CB-0228 CPOS-EAARS-CD-0326 35 755754.0 7511535.0 A-1 West Side 
CB-0229 CPOS-EAARS-CB-0327 35 759750.0 758452.0 A-1 W<lst Side 
CB-0230 CPOS-EAARS-CB-0328 35 765187.0 758085.0 A-I West Side 
CB-0231 CPOS-EAARS-CB-0329 35 766160.0 758074.0 A-1 West Side 
CB-0232 CI'05-EAARS-CB-0330 30 767982 0 75&285.0 A-1 West Stde 
CB-0233 CPOS-EAARS-CR-0331 30 770143.0 758448.0 A-1 West Side 
C'B-0234 C:POS-EAARS-CB-0332 30 775274.0 757910.0 A-I West S1dc 
CB-0235 CP05-cAARS-CB-0333 30 777640.0 757885.0 A-1 West Side 
CB-0237 CPOS- EAA RS-C B-0334 30 754301.0 763206.0 A-1 Interior 
CB-02JR CPOS-CAARS-CB-0335 5.9 752382.0 769861.0 A-1 Interior 
CB-0239 CP05-cAARS-CB-0336 30 752409 0 777773.0 A-1 Interior 
CB-0240 CPOS-EAARS-CB-0337 35 752266.0 n-1343.0 A-1 Interior 
CB-0241 CP05-EAARS-C'13-0338 7.5 75425~ 0 760704.0 A-1 Interior 
CB-02~2 CPOS-bAARS-CB-0339 6.3 754350.0 769805.0 A-1 Interior 
CB-0243 CPOS-I::AARS-CB-0340 30 754387 0 777734.0 A-1 Interior 

CB-0.244A CPOS-EAARS-CB-0341 36.5 7'4265.0 784323.0 A-l lnt.:nor 
CB-02-148 CP05-EAARS-CB-0342 15 754260.0 71!4326.0 1\-l lntenor 
CB-02-15 CP05-EAARS-CB-0343 35 753'1i7.0 786955.0 A-1 lntenor 
CB-0246 CP05-EAA RS-CB-0344 6 758902.0 761980.0 A-1 Interior 
CB-0247 CPOS-EAARS-CB-0345 35.5 759005.0 76&493.0 A-1 Interior 
CB-0248 C P05-EAARS-CB-0346 10.6 758928.0 773757.0 A-1 lntcnor 
CB-0249 CPOS-EAARS-CB-0347 12.5 759074.0 7803XO.O A-1 Interior 
CB-0250 CPOS-EAARS-CB-03-18 8.5 761558.0 761980.() A -I J nt~rior 
CB-0251 CP05-EAARS-CB-0349 35.5 761600.0 76g479.0 A-1 lntenor 
CB-0252 CP05-IiAARS-CB-0350 12.5 761622.0 773855.0 A-1 Interior 
CB-0253 (' P05- EAARS-CB-0351 12 761656.0 779502.0 A-1 Interior 
CB-025-1 CP05- EAA RS-C 13-0352 34.3 759736.0 n!166ll.O A-1 lmerior 
CB-0255 CPOS-I:AARS-C'B-0353 30 766808 0 760677.0 A-1 h1t<'ril>r 
CB-0256 CPOS-f:.AARS-CB-035-1 9 766942.0 765'>80.0 A-1 lmcrior 
CB-0257 CPOS-EAARS-CB-0355 30 766738 0 771193.0 A-1 Interior 
CB-02.51\ CI'05-12AA RS-C'B-035fJ 13.5 766672.0 776448.0 A-1 lnt~rior 

CB-0259 CP05-1'AARS-CB-0357 8 769496.0 760663.0 A -I Interior 
CB-0260 CPOS-EAARS-CB-0358 14.5 769587 0 765916.0 A-1 Interior 
CB-0:!61 CPOS-EAARS-CB-0359 15 769421 0 770701 0 A -I Interior 
CB-0263 CP05-LAARS-CB-Ol60 35 ?7-l65S.O 761!482.0 A-1 Interior 
Cll-0264 CP05-EAA RS-CB-0361 35 778254.0 76X440 0 -\-1 lnt.:rior 
CB-02115 ("P05-E.-\ -\RS-CB-0362 10 71!1745 0 760432.0 A-I Interior 
CB-026b CPOS-fA, \RS-C' B-0363 13 777::!93.0 7711182.0 A-1 Jnlcnor 
l B-021>~ C'P05-EA ·\RS-CI:J-0~64 I-I 774291.0 '1"1J Jl\1.0 \-1 lmcrior 
CB-0268 cro;. EA,\RS-l'B-U~!'i5 ~5 776'\7<J (I 765~94 (l A-1 lntcnor 
CB-0270 C'P05-EA \R:.-CB-0366 14 75221>!\.0 760704 0 A-1 lnhm{>r 
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Old Boring '-e\\ Boring Depth 
!\umber J\umher ( feet) '-orthing Eastina: Locafion 
CB-0271 CP05-EAA RS-CB-0367 30 752295.0 763219.0 A-1 lmcrior 
CB-0:!72 L P05-EAARS-CB-0368 30 753762.0 7675060 A-1 lmcnor 
CB-0273 CPOS-EAARS-CB-0369 30 753688.0 772154.0 A -I Interior 
CB-0274 CP05-EAARS-CB-0370 10.6 75374-1.0 775377.0 A-1 Interior 
CB-0275 CP05-EAARS-CB-0371 35 753720.0 780369.0 A-I Interior 
CB-0276 CP05-EAARS-CB-0372 35.5 757929.0 776397.0 A-1 Interior 
CB-0277 CP05-EAAR$-CB-0373 35.5 758102.0 771124.0 A-1 Interior 
CB-0278 CP05-EAARS-CB-0374 35.5 758247.0 765845.0 A-1 Interior 
CB-0279 CPOS-EAARS-CB-0375 35.5 762100.0 763 174.0 A -I Interior 
CB-0280 CP05-EAARS-CB-0376 35.5 758795 0 760203.0 A-1 interior 
CB-0281 CP05-EAA RS-CB-0377 35.5 75638-1.0 773911.0 A-1 1nicnor 
CB-0282 CP05-EAARS-CB-0378 12.5 758500.0 760561.0 A-1 Interior 
CB-0283 CP05-EAARS-CB·0379 13.5 769333.0 7754020 A·l Interior 
CB-0284 CJ>05-EAARS-CB-0380 12 750090.0 763879.0 A-I South Side 
CB-0285 CP05-EAARS-CD-0381 10 773957.0 760070.0 A-1 Interior 
CB-02R6 CP05-EAARS-CB-0382 15 750598.0 7R4000.0 A-l South S1dc 
CB-0287 CI'05-EAARS-CB-0383 11.5 773646.0 757946.0 A-1 West Side 
CB-0288 CP05-EAARS-CB-0384 12 757725.0 7R359R.O A-1 Interior 
CB-0289 CP05-EAARS-CB-0385 12 764206.0 772656.0 A-1 lot~rior 

CB-0290 CP05- EAARS-CB-038o 6.1 764152.0 761783.0 A 1 Interior 
CB-0291 CP05-F.AARS-CB-0387 12 772195.0 775012.0 A-1 Interior 
CB-0292 CP05-I:AARS-CB-0388 10 773931 0 759315.0 A- I Interior 
CB-0293 CP05-EAA RS-CB-0389 13 783437.0 761044.0 A·l Interior 
CB-0294 CPO.>-E,\ARS-CB-0390 10.5 782063 0 757971.0 A-1 1m.:rior 
CB-0295 CPOS-EAARS-CB-0391 12 750115.0 768244.0 A-1 Jotcnor 
l B-0296 CP05-EAARS-CB-0392 10 7744-110 7S96'>9 0 A-1 lnt~nor 
CB-02'.17 CP05-EAARS-CB-<l393 10 773699 0 761785.0 A-1 Interior 
C'B-029~ CP05-I:AARS-CB.039-I I~ 776830.0 772805.0 A -I East S1de 
CB-0299 CPOS- EAARS-CB-0395 40 7634!!5.0 7Xl629.0 A-J East S1d~ 
CB-0300 CP05-EAA RS-CB-0396 35 770101.0 777065.0 A ·I Ea~t S1de 
CB-0301 CP05-EAARS-CB-0397 12 757683.0 774766.0 A-1 lntenor 
CB-0302 CP05-EAA RS-CB-0398 17 750753.0 791158.0 A-1 Soutbea.st Comer 
CB-0303 CP05-EAAR5-CB·0399 13 7586g6.0 750096.0 A-1 Southwest Comer 
CB-0304 CP05-EAARS-CB-0400 35.5 764135.0 758486.0 A-1 West Side 
CB-0305 CP05-EAARS-CB-0401 10 779802.0 757725.0 A-1 West Side 
CB-0306 C P05-EAA RS-C B-0402 15 750729.0 7<11135.0 South Side 
CB-0307 CP05-EAAR5-CB-0403 11.5 761502.0 760599.0 A-1 West Side 
CB-0308 C P05-EAA RS-C B-0404 11.5 776148.0 757913.0 A-1 West Side 
CB-0309 CP05-EAA RS-CB-0405 35 775014.0 773691!.11 A-1 East Side 
CB-0310 CI'05-EAARS-CB·0406 35 771!:!85.0 76584~ () A-1 lntcnor 
CB-0311 CI'OS-EAARS-CB-0~07 3~.5 756377.0 786638.0 A· I East Side 

1\-1 \V~t S11.!e on Main 
CB-0312 CPOS-b\ARS-CB-0-IOl\ 1(\ 7 53570.0 Canal Levc~ 

A·l West S1d<> On Mam 
CB-0313 CP(IS..t/\ARS.CB-0-109 16 757151.0 Canal Le,.:e 

A-1 South Side on 1\lum 
CB-03 J-1 CPO:i-EAARS-CB-0-110 15J ~(,0732.0 Canal Le,ee 

>\-I 'iouth "iide un \1ain 
CB-!1315 CP05-b\ARS-CB.0~11 l2 761671l.O Cnnal Lc·vce 

A·1 <;outh Sid•·un \'tmn 
CB-tl31Cl CPOS-EA:\RS-CB-Il-112 12 7666~~ I) Cnnnl Lcwc 
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Old Boring '\en Boring Oeprb 
~umber :\umber (feel) '\orthing Eastin2 Location 

A-I South Sid~ on \>lain 
CB-0317 CPOS-EAARS-CB-0413 12 710593.0 Canal Levee 

A-I Solllh Sidi!on M3tn 
CB-0318 CPOS-EAARS-CB-0414 13 750042.0 77454&.0 Canal Le\ee 

A-1 South Side on Mam 
CR-0319 CPO:i-EAARS-CB-0415 14 750050.0 778522.0 Canal Levee 

A-1 South Side on Main 
CB-0320 CPO:i-EAARS-CB-0416 17 7M2462.0 Canal Levee 

A-1 South Stdc on Mmn 
CB-0321 CPO:i-EAARS-CB-0417 11.5 750108.0 786154.0 Canal Levee 

A-1 EAA Rescr,OJr A-1 

3.2.1 Test Cell Borings 

TI1e Test Cell program involved the design. construction. installation of instrumentation. and 
monitoring of seepage from two Test Cells. Each Test Cell mca::.ured 500 feet square (at t11e 
embankment centerline) and consisted of an impoundment euclosed by a zoned ca11hen 
embankment surrounded by a seepage collection canal The Test Cell site is located within tre 
footprint of the planned EAA Reservoir A-I. Construction of the Test Cells was completed 
bct"-vecn January 10 and April'), 2005. 

Twenty geoteclmical borings. CP05-EAARS-CB-0168 to CP05-EAARS-CB-0187, were 
completed at the Test Cell site in December of 2004. ten at the site borrow area and five at each 
Test Cell for design of the cells. The borings were drilled to a depth of 50 feeL primarily by 
rotary wash drilling usmg a heavy drilling mud to support the holes. The near surface limestone 
(caprock) was cored in each one of the hole~. and a deeper, thinner limestone was cored at about 
26 feet depth in two of the borings. Soils were sampled with Standnrd Penetration Test (SPn 
methods. Dnlling began on December 7. 2004 with tile mobilization of two Diedrich D-50 Turbo 
drilling rigs to the site and was completed on December II. 2004. 

During the Test Cell program a series of eight borings CP05-EAARS-CB-O 188 to CP05-
EAARS-CB-O 195, were drilled to a depth of I 00 feet, one on each side of each Test CeiL to aid 
in the placement of Test Cell piezometer sensing zones. Test Cell piezometer installation logs are 
shown in Appendix I. The borings were collared in the caprock in the stripped foundation of the 
Test Cells. The caprock was cored in three of the borings but <Tilled with a tricone bit in the 
others. The remainder of each boring was completed by rotary wash methods with soil sampling 
by SPT methods. The drilling was done with a Diedrich 1).50 Turbo dril ling. rig. The two Test 
Cells were drilled over different time periods and the boring sequence wns selected to not 
interfere with the Test Cell coru,truction The Test Cell 2 borings were completed between 
February X and I I. 2005. Test Cell I borings "ere completed b~:tween Febmary 23 and 28. 2005. 

3.2.2 Supplemental Borings 

Borings CP05- EAARS-CB-0255 to CP05-LAARS-CB-0281. CP05-EMRS-CB-0282 to CPOS
EAARS-CB-0286, and CP05-EAARS-CB-02g7 to CP05-EAARS-CB-0417 were driUed for the 
supplemental geotechmcal mvesiJgation. n1c supplemental geotechnical uwesugalion included 
100-foot d.:cp perimeter bonngs. 30-loot d<.'ep perimeter boring~ mtcrrncdiatc between the 100-
foot bormgs. and 50- foot deep mtenor bonngl>. Tile exploral10n program also mcluded 250 fc.:t 
deep borings drilled to obtain continuoul. :,amplcs and to pcrfonn h)drault' mtervol te~ting. rhe 

BLACK & VEATCH 3-7 



32
 

EAA Resen•oir A-1 Geotechnical Oata Report 'VI arch. 2006 

100-foot deep borings were generally drilled berween the extsting bonngs pcrfom1eu tn 2003 and 
2004. to achteve an equidistant spacing around the peruneter of the proposed EAA ReservOir A
I The main purpose of the I 00- foot deep borings was to investigate the stratigraphy beneath the 
proposed embankment and to provide data for dc\clopmg seepage models. The 30-foot deep 
perimeter bormgs were placed between the 100 feet deep borings. Thts resulted m a spacing a 
penmeter boring spacing of about 900 to 1.000 feet. The mtenor borings were placed to lill gaps 
between the borings completed in 2003 and 2004. The resultant spacing of interior borings is 
between 2.000 and 3.000 feet. The primaty purpose of the interior borings was to provide 
i11formation for assessing the availability of borrow materials. especially the limestone caprock. 

The five 250-feet deep rotosonic drill borings were drilled to characterize the stratigraphy and 
perlonn hydraulic testing at selected intervals. One boring was located at the approximate center 
of the planned EAA Reservoir A-1 and one ncar the middle of each side of the EAA Reservoir 
A-1. Ptezometcr installations for rotosonic drill borings are shown in Appendix 2. The 
exploration program began with the I 00-foot perimeter borings to establish the general, overall 
site conditions. These were followed by the 30-foot perimeter borings, and then the interior 
borings. The 250-foot borings were scheduled and completed between July 25 and August 14. 
2005. 

The planned program was modified during dri lling on the basis of the subsurface conditions 
discovered. Some of the planned 30-foot perimeter borings were deepened to core a ltmestone 
layer often encountered at 25 to 35 feet depth T he strength and continuity of this layer was 
investigated because any proposed cut-off wall would be .:xeavated through it. Many of the 
intcnor boring~ were shortened when it became evident that shallm\ material for potential 
borrow below the caprock was consistent and conlmuous. These borings were terminated belm' 
the caproek. 

Two scric:, of borings were added to the program. Twenty-live shoti boring!> were added to 
check the caprocl-. thickness at locations where pre\ tous borings had indicated thin. absent, or 
unusually thick eaprock. or produced inconsistent data on the thickness. Ten shallow 
(approximately 12 to 16 feet deep) borings were also added to investigate the fill placed to 
construct the STA-3/4 rroin Supply Canal levee that is adjacent to the proposed I:.AA Reservoir 
A-I. The borings perfom1ed for the Test Cells. the piezometer borings and the borings pcrfom1cd 
during the summer or 2005 are listed in Table 3-1 with their depths and location coordinates. 

The majority of the drilling was completed with standard rotary wash drilling in soil and rock 
coring. except the five deeper holes that were completed by rotosonic dnlling. Five different drill 
rigs were used during the course of the investigations: 

• Two Dtedrieh D-50 Turbo rotary drill ngs mounted on all-terram-vehtcles (ATV) 
with large pneumuric tires 

• CME-55 rotary. tmck mounted drill rig. 

• CMI:.-45B rotal), tracked \eht~:le (Go Track) mounted drill rig 

• SR0-190 truck mounted mtosomc drill rig 

Dnlling began t11e \\ee~ of June 20. 200~ \\ tth one- Diedrich D-50 Tmhtl on an AT\' The 
lollowmg week the ~econd Dicdnch 1).50 rurbo ng was mobilized. and the week nf July II. 
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21)115 lhc ll\11~5.5 \\ll' bnmght 10th~ MtC'. On~· of the l>u~dn~:h [).:)() rurbo ttg:; \\ns r~opl:t~'CU by 
the l ~11·.-..tSU llaCk mvunted ng {\0 .1\ugu,t 30, .:!1Kl5 h~"'Cau'c tt was bt:ttcr 'lilted tn reach 'ome 
ul tlw mte11or hok ... \\ 11h u1llicuh ace._,.., Inc trncJ.; mlluntcd ng h:li the ~lie on Scpto:mber I~. 
lOllS follo\\<.'d h~ the •lthcr roiat) rig~ un the f<JIIO\\ ing da) ''hen drilltng Wlh completed Tlte 
SR0-11.10 tmd; mounh.>d rutosoruc drill rig''·'' un .. uc lrum Jul~ :!Ct thou~h ,\ugthl 1:!, 21lCl5. 

3.3 BORING LAYOUT AND SURVEYS 

Bunng lucntton~ ant.l elevations for the Mtpplcml.'ntal borings were th.:tcmlined hy \Veidencr 
Surveying and Mappmg. The December rest Cell pmgrum borings were located hy wpm~ from 
cxtstinl!. ~urvcycd pmnts established by Weidcncr Survcy111g and Maprtng. During the Test Cell 
construcli()n the h()rings were locntcd by taping from pre' ious ly in~tullcd ~urvcyer.J points 
eMnhlt ... her.J by the l'i.!~l Cell l'Onlractor. rhc SUj'>plcmcntaJ honng~ were nngmnlly located In Lhe 
ticld at the plann.:d eoordmatcs usmg hand-hdu OJ''-; Lnlth rhc lint~hcd hole-. ''ere staked tor 
later ,un c~ Durrng the ume periud lx't\wcn the CLlmpk-llon of the 'upplcnwntul h11r1ng~ and the 
'Ill'\ C). many ol the ~takes were dc~tmycd h) hunicanc 1\.atnnu and tannmg acll\ 111c-. rhe 
location-. gt\~'11 on the ~ring logs are the -.UI'\ .. ::cd ltK.'tlltml \\hen available, or the ltPS toc:uion 
\I.IK'fl no -.un ey data \VU:> aHulable. 

3.4 DRIUING PROCEDURES 

l\co.:ptlor the th~ roto!>t>mc drilled hole~. the boring-. ''l·rc;Jd\anccd h~ ,, combinntwn ol"rotUJy 
\\ash hunn~ .mu conng. Coring with HQ si1cd core barrels "''I' u-.cu 111 ... unplc the cupmd. and 
deeper limesttm~:s in 'ume of the rotary ''a'h horing' Dnuble 111he, \Wt\d t)'pe, "~I'' desitm Co.lrc 
barrels \\Ctc u'cd to n.-cmcr roc!. core-, an:urdm11 In the \mcrican Soctl'l) tin h.:-.tmg and 
\latl'tial .. tASI \t 1 1>:113 h.':.l prllcedure C1•re nm' \\Cr~· rc~trictcd to a length ul Ji,c li.:ct. Wheo 
curing hdo\\ the t':lprod:. +inch ca~in£ '"'~ a.h:uwcd dnwn h• the cored int~n.llt•' pn:\llnt lhe 
hole fr••m l'a\ mg onto tho: cor.: turrd I h.: core "n' plai.·ed m111 tc:mrx•ml), \\axcr.J, comtg.ated 
papa bo\c' und ..-ore ptet.:es of '>Uitubh: length 1\•r unc••nlincd wmprc,,iH• 'trCn!;!th \\ere 
"t:lppcd m pl.l,lll' film and alummum toil to prl.'' cnt dch)·dr:ul(ln 1 otal ..:Me rcco\"cl) anu Rock 
Qu.1lll\ nc,•tmalton tRQDl 1\'crc mca,ured and calculated tor c<~ch cnnng ntn according to 
\ s r \.1 t>M.'2 

R<J<:k hih wtth h~'a\') h~·ntomtc mud fll"h wen: u,cd tu advance the huring!> thmugh '>Oil- hke 
malcrtnl'\ and thmugh mt..:nals of ltme,Lnnc I hut "cn.: not cnrcd I he mud w~1s rccm:ul:1ll'd 
through it lmugh Lhal wru. pcriodicllll) cleaned of' lhc ri.'IUilled CUUtng'\. Occa~iunully, caving 
conditic>tb 1\t:l'c Clll'Otmh:rcd in the hon:hulc und ca,..mg had tn he ad\'Otll~ed thmngh the cavtng. 
mtcr\ult<l keep the hurdwh.: open 

1 he 'oil' wcr..- ..:unplcu ~~ tlh spl11-harrd ,,m1pl..:r' u'mg the '\.1andard l•c.:n..:tmll•ln rc~t (SPT J 
mcthoJ 111 an·uruance '"itb A~l Dl.5!iC'I at 2.5· font mtcnah or contmum"l" abmc Ill feet 
J..:pth and 5- lit<'l in ten ah hdo\\ I 0 feel Jcptl~ In I\\ •> ul th.- IIIII· fi,,,, he~ring,, C-1~0:!56 and CB
(I~M,. u•nhntK•US 'Jlht ham:! sample' \\ere compli.'t~·d tor the tull h:ngth of the bcm~hok~ bcltm 
the C'.tprock l'hc ,,,,1 >lllllple-o \\Cfi:' Ill£!!~'<.! D cmutng Ul \Sl \1 D2-IRS 1~1 ptncedurl"" and 
pi:Jn.'d in J:ln> fur trnlbport to the te-,tm£ lab<lfl!tlll) 

Ft\"C hc,Je, RB-0282 through RB-02%. \\ere c,•mpl~tcd ustng n rot,lsomc dnlhng ng \\hn:h 
dn\ts a c:umg nnd cure l;,arrel mto the ground hy means ol lugh frequency resumm cncrg) l'ht' 
t.·orc ba.rcl \Hh mh nuc ... -d und then ''' ~·mudcn b) the lnrgcr Jomcler cnsm£ thnt rru~mtntns an 
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open hole and prc\ents material from collapsing mto the borehole The nomjnal outstle d1amcter 
of th~: casing was six mchcs and the outside diameter of Lh<! core barrel was five mches. The hole 
was cased continuously !or the fu11 depth and a continuous sample was recovered from the core 
barrel and placed mto thin plastic 111bcs for inspection and subsequent sampiLng These tubes 
were placed in corm gated plasuc boxes. Samples we1'C taken at 5- foot mtervals from the plastic 
boxc~ and placed in !-gallon plastic bags lor shipment to the laboratory. Tbe plastic core boxes 
arc currently stored in a container at the SFWMD G-370 PLtmp Station construction trailer site. 

/\11 borings thai were not used for piezometer installation were backfilled with cemcnt/beotonitc 
grout immediately upon completion. 

3.5 PIEZOMETER INSTALLATION PROCEDURES 

Standpipe pietomcters were installed in three of the borings perfom1ed by the rotasonic drilling 
method. The piezometers were installed for long tem1 monitoring of water levels, groundwater 
sampling and possibly extended aquifer pcrfonnancc tests in the fillurc. 

TI1e installations comprise 3-inch diameter schedule S/40 PVC well casing and slon.:d ~cr.:en 
The slotted screen is I 0 feet long and set in a sand filter. The screen has four rows of 0.0 I 0- inch 
slots at 3/16- inch spacmg. The sand pack sensing zone is isolated with bentonite seals above and 
below the -;crcen. 

The installation details are shown in Table 3-2. 

Table 3-2 Piezometer Installation Details 

Boring 
Installation RB-0283 R.B-0284 R.B-0286 
Detail Depths 
(Feet) 
Upper Grout Ground surface to 108 Grmmd surface to 68 Ground :.urfaec to I~ 
And Bentonite 
Seal (Feet) 
Sensing Zone 108 tO 121.5 68to 81 148 to 161 
(Feet) 
Lower 121.5 to 220 81 to 240 161 to 220 
Bentonite Seal 
(Feel) 
Aquifer Ochopee limestone of the Ochopee limestone of the Ochopee limestone of the 
Monitored Tamaimi Formation Tamaimi Formation Tamaimi Fom1ation 

3.6 HYDRAULIC INTERVAL TESTING PROCEDURE 

A program of hydraulic interval t..:sts wos perfonned dunng the 1m-cstigauon over the period of 
July to August .2005. Thc~e tests were carried out in the rolosonic dri llt!d borings at intervals us 
the borings were drilh::d to final depth. A 10- foot interval was dnllcd for each test. However. the 
open hole depth was measured agam after the testing. and It was often le~s than the dnllcd I 0 
feeL imlicatmg that the hole had pru1.iall) collapsed Juring the testing. The depth mtcrval~ that 
were lC!".tcd are li>ted m Table 3-3 along w1th the C<lrresponding statJc \\ater level 

BLACK & VEATCH J.10 



35
 

L\ \ lt'~'nuir \ · I c;rotl>chnical Oata Rrpnrt March. :!006 

I able J-3 U)dntulit' latrnul I r~l I ucatiull' 

hu~n•ls I RB-0282 R~283 RB-0284 RB-0285 RB-0286 
Drilled O..'Jllh I k'pth to !>t3tlC Depth to statiC l>cpth to suuc 1>-.,rh 10 Dqllh to Slllll' 
(fcl'l) \\"31Cf l~d wntcr 11...,1:1 Wll!Cf l~cl ~UIIIC' \\ atcr "atcrl~'l'l 

(fi.'Ct), {f~.·.:t ), (feet). lc,cJ (f~X"Il (feet), 
m.:a,ur~.'\1 JXN· mca,~d mcthurc:d ln.."tl \lJn.:d llll"Ol'W~d 

t.: .. tlooe 1'0'1·1~"'''"1<.' p!N•IC,\I<>IlC (lll\l•h,.-..1 /\Ill\: lltiSt·l~">l tnnc 
4U-51J (~ 11J ~ (!~ II • X.~ 

(40--t'l) (·~0-46) no ~o> (•Hl-5~) 

(l(). 70 X.2 
(60-64) 

70-X() 7.44 
7 · ~ liM\ X.3 

~JU - (70-XO) (711771 (7().1\0) (70-7!!5) 
R.21 

(l'C~llil 

I W-1.0 7.5':< 7.l\.t..5 II 4 K45 
mo.16c' ' (111 ... 11~5) ti1U-12Ut tiiO-L!OI 

120-130 ~~~~ I 1120-130) 
I 'ill- I 1111 795 1fl1 7.7'J 1141 1\ 'iJ 

(150-1561 fiS0-160) (ISQ-160) (150-1(10 (IS0-1601 . 
~otc: Wutcr lc' d nrc measured lium the d.:d.: of the Jrill ng . 

\\hem o:r rosstblc 11 lcnb'lh of op..'O hole W:h fonncd N"tlclllh the hottorn of the casmg and an 
clcctnc uhlllrniJble pumr (.~-inch dtamctcr, 1.5111' Cirundfos \1udcl 15 !'Q ~QI 290) \\-:1' 

lm,ercd mto the cn~1ng and wat.:r \\liS pmnped out There w:t~ .1 period ofdc\c:lopmcnt pumpin£ 
Ia tmg ll]l to ''' u hour:- '" dean ll]l lhc d1 h~~rge (remO\-:tl of uspcndcd ma1~-nnl) that \\~ 
follo\\cd b~ the h}drauhc mtcn'lll "·"'· lmttall) the pumpmg was c<.uncd out nt mcre-.t'tn£ 
daM:hargc mtc-s~ th1s rq;Jmc "a!- then chanted to pumpmg nt onl.' contmuuus dischargi.' rntc lor 
thl.' durution tlf the rumpmg phru.c. W:u~r lc\ch ani di~hargc ll'K"'.t'>llrCilletlb 1\CI'C mad.: 
lhruughotll the rumping period. On cc .. -..~llt•n ol" Jllllllfllll£. rC(,I\ Cl) \\ .ah:r lc\ d mC:NlrO:ment~ 

\\ere made 

\\here tho: lmr.:holc \\ould not s.ay open bdu\\ the ~.·a,ing. " lll·hlllt l.:nf.!th ul \\ell .,crcc:n 
(Juhn~nn ~.·ontHIIII'II" ... lot ''we: wrupfl\->d .,lumh:.,, ''~·d) \HI., hm ~:red tntn lhl' 11'111.'. and the tup of 
tlw .,,rccn wa' 'calcd ut lhe b<mom or the ca~cd ll.'ll~·th hy mcun., Ill' a pu~·uJil:tltc p:t.:kcr The 
"~ 1nch thumch:r dcctnc :>ubmcrsiblc pump """:mhly '''"I hen u .. cd to pump oul tlw wu to:r 

In tWt~ hmchulc' I RB-02X3 and R ll-0.!1>4) tho: Jlll. 1\.'lllf'Crilt\111.' .md ch:~tn~ .:umhu;h\ II}' nr the 
\\,ltcl dt.,dlargctl "·'~ momtorcd during the J111111J'"'S r!M!'C. lk.11hngs \\ere lltkcn early 111 the 
pwnpmg ;.wgc. u'ually "Hhin the tiN 21lmmutcs .. r the te~>l lltc l.th:r reatlmg~ \\en.: tJkcn prior 
to :;torpmg the pump. 

3.7 LABORATORY TESTING PROCEDURES 

I nbomtol') ll'SUng wa~ ..:.si.;,.ni.'d for elected s:mtpl~ of ~otl und rock cure lrotn th~ bonngs. 
I nhorutory •~suns \\as perfomiCd b) Nodarse & A\SO(tntcs, In~ The t~lln~ proccdun-s 
nsstgncd .rrc Ja.lcnlllied m Tabl;:o 3-4 and 1 able l-5 
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Table 3-4 Laboratory Rock Testing Prnccdurcs 

Rock Laboraton Test Testino Procedure 
Unconfined Compressive Strength (UCS) ASTM D2938 
Resistance to Degradation bv Abrasion ASTM C535 

Sui fate Soundness ASTM C88 
Soeciiic Gravity and Absorotion ASTM D6473 

Table 3-5 Laboratory Soil Testing Procedures 

Soil Laboratory Test Testin2 Procedure 
Grain Size Analysis ASTM D422 

Carbonate Content (C03) Florida DOT 
Corrosivity Florida DOT 

Moisture Content ASTM 022 16 
Hydrometer Analysis ASTM D422 

BLACK & VEATCH 3-12 
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4.0 EXPLORATION RESULTS 

4 .1 GEOLOGY 

' llw ~Ito: ., g..:no:r:tll} covered by apprO.\.tm:ul!ly lmc hall tu I\~ II lo:cl nl wrli~:ial po:<~L mud, and 
nurl I he marl beneath the peat and mud .• , knm\n b)' 'nm~· uuthur, "' the l nkl' lhn Marl 
(Ret.:~c mHI Cunnmgham. 2000; Harvey cl. al. , 2002), hut 1~o umhffl:rl'llllllh.:d f'mm tht.: peat and 
tnuc~ laye1 ll1r thi~ rcp011. The boring!> cumpll'ted ulthe I •N Cel l Mte 111 lk~emhe 1 2004, during 
lh~: l l•st Cell Program and during the supplcmcntnl uwc~tigntlnn peu~:tnlll.:d thmugh the ~ud1cial 
pl'ill, nturl, (Ill some locauons) road Jill, ami cnpwck then thrnu).!h tthuut I 'i In 40 feet of 
pnm.tnl~ l.uhmwte ~and and limc:.wne. and lhl'n 1111u prunur1IY '>hdly qnarlt ,,uld \\llh sparse 
llllll'~>IIIIH: fur ~INllll 25 10 60 f€'et. 

llw upper l'Drbonatc ~nd and hm5tone con-.muto:~ tlw I on I hcunpson l ncHMIIon 31 the "ite. At 
thl' lllp ur the Fun Thomp:o.on is a hard lim ...... tonc layer gcn~rally :S~IIII 3.5 "'h· '•ol thick. local!) 
call,·tl Cltprod 1h..: .:aprock is undcrlatn primaril) h) :.tit) cnr~•nutc ~>:md \;ll')tng lrl•m about 18 
tn -'2 feet depth \\h<:n~ another bard Jim~-stonc Jaycr, grnt'rnlly I S It• J b>t thid.., j, oltcn 
<:t"k:\IWlt~·n-d . \'i,ual in~~"'l."tion of the ~ s:uuples frum th..: lxuing..' rc\..:.•1~ lh<lt th..: ~ 
COill>isl~ nt lro:.t r;utly of :Jtell fragmenL'. and 1cnd:. to be angular and platy. lbinm.-r. hard 
lnncstunc la)crs nrc sorneurnes eocounlcrl-d m the mtmnl 

i\11 the lunestone la)cr... e:\.pos..-d in cores from the itc n.n: 'CT) fossthfcrous. The stll) :.and of 
1he fon lbompson Formation i' al.;o abundantly IOss•liferous "ith ga.,trupods. pclcc)pod:>. 
rorulo., and IXhtnodcrms. Thl" caprock b \\hllc, ltght &rn> · till! ond ycllo\\ t\h brmm. fhc ,;and 
and lm\ cr hmcstooc layC'f" are "hilt' to 'ct')' pale brO\\ll 

Bl'IO\\ the hm fhump'>Oil Formauon, the shell) snnd \\lth pan-e ltme tunc con,titutc-. the 
Cttluo>ahatch~·..: Formation and the upper mcml>er !the I' me~. rest S.u\dl of th..: Tamiami 
hmn.11iun. \\hrch arc not diiTcrentiated 111 tht' report. I he tkcp..:t l•unng.' penetrated mtu mi:\ed 
l'IITNIIlalc .md 4uan.t 'and with carbonate predomtn<tlll . I he mi\l'd sand \\llh ~.·artwnau:.• sand 
Ill edtunin<lle i'. the Ochupce Limestone member of tht.: I illllhlllll r,mu.ninn 

I he tk~fl~'t hmmgt-, the rotosonic boring~. pu"cd thnuwh th..- mrxed ru rlw rulh:d .md yuant sand 
und tlwn hcr wc~:n 140 to 177-foot depth into very lin~: 'und u11d ~• It) ~;und gradrn11 tu daycy sand 
ut 1'>1 In 'l()(). Jbot dcpt.h. The very fine quartt ~und iilld Mh) tu day~> 'and 1-tclllng~ tu the 
111111;11\1~'" \illld lonnmion <llld the lop or the Ulldl.·rlytnv 11C.Il'l' I( I I el I OllllltllUII. 

4 .2 GROUND CONDITIONS AND LABORATORY TESTING RESULTS 

I h,• ,,knlllic.;Jitvn of th.: ~tratigro1phic umt .. hdll'' th\: I "'; l l.ump~l·ll I •nt Ilion Ill the lx•rings i~ 
hasc,l on dc~cnptiml- in Rce-.e and Cunningham CIIUOJ ll1c hthorntury tc~tmg re .. ult .. are 
t.umm:m1cd m lnblo: +I through Table ~-6. I i~:;urc 4-1 nnd 4·2 plot s.1il sample percent pa~ .. ing 
the 100 stC"\ c tllld c:arbonatc content 'crsus depth rc JX"'Ci t\ ely 
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Figure 4-1 Percent Finer Than the 200 SicYe \'ersu~ Sample Depth 

Particle Size Distribution (·200 Sieve) 

Percent Finer Than -200 Sieve 
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Fi urc 4-2 Carbonate Content Versus Sam 

Carbonate Content 
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BLACK & VEATCH 4-2 
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4.2.1 Caprock 

lmmedmtcl) bciO\\ the 'it~ .-,oil la)~'t' b the top of the I on Thompwn hmnutiCin, 11 hm.:..ton.: 
la).:r locally culled ~"llprock. Th.: thicJ...n..:"" of the capmd,; in the honngs rnng.-d fwm u to 9 2-
10111 tlud.: , hul 11 '" mo ... t often about 3.5 to ~tl1ot thack. l h.: .:apaocl.; is nut a umform hard 
liml-..ton.:. It • ., thinly to medium bedded \\ tth b.:ddin~-t thick no:'' ~.:m:nlly le" than one toot The 
h.:d" runge: from dcn~c. hard. and strong to soft and fnabl.: ' I h.: hMdncss, 'trcngth, and den!>ity 
ar.: rd.ucd to the amount of fmc. carbonate c.::mcnt tn the hmc,wnc lh.: soltcst beds con-.tst of 
rmurly cemented. cnktte sand grains with po!>!>iblc sh.:ll fragment' In other beds, the grams are 
c.:mcntcd at th.: contacts. and the rock is porou:o. hut generally modcmtcly hard and moderately 
:.trong. In the hard nnd strong beds U1e grainl' urc cnmplctely cnntuancd in u matrix of line 
gnuncd 'cmcnt 

l he cnprock ts Jolllted and contains solution ca\ tHe" mcludinp local arcus of :Jila<;tomosmg 
dmnncb .:spcctall) nl.!ar the top. and single ch:umcls up Ill :o.c\cral 1m:hc~ tn dtameter that 
fll'llctr..th: the full thtcknes!i. The solutaon channels in the lilprod; lu~all) contam sod mdudmg 
the peat and marl. 

Bt.-.:au'c 11fth!.! , ·ariahle matenal qualit) . ..:ore rco.:O\cr) frum the boring' ''a' generally under 50 
pcrc.:nt. I he cor<! reco' el) from the cap rod. mngcd li'lllll II II• 100 pen: em '' ith an 3\ en1ge of 
42.4 percent . The ROD ranged from 0 to 92 p.:rccnt \\ith an m.:ra~c of 19 p.!rcem. The 
cvmbin:nion of,-ariabl..: ro..:k hardn~·-.<>. rhm b.:dding, and ,uJutiun l'a\itic .. cumbin~'<i to produce 
the '''" cure fl'C'O\CI)' .md RQD 

P1ttcs ul core \\ ith ~uffict~t length \\ere sclcch:d frt•m tho: lx•ring,, \\ rnppcd t,) prc,ef\e them. 
and sent tn a lalxmllol) ti.)r unconfin.::d romprc<-,he 'trcngth (,\Sr\1 DZ'H~t 'pectlic !,'Tll"ity 
and :~b~orption tc ling \<;T\1 D6-li31 Cru-.hcd !-lnne pwduccd from the ~'llpmck during the 
l'cst Cell J>rogr11m \\it' al-.< t.CSt.::d for 'J"!Ctlic gnl\ tl), obsorptum and :thros10n r.::,1-.taoce 

11\S I ~I(. q'l Lurger p1.:ccs oft~· caprock 'tockptlcd a-. nproj'l \\ere 'i:nl fi1r 'u11itc ~1undn~-. 
INill!' ( \S l \1 (.'l!l\) 

l h.: uncunlin.::d compre'>st\e strengths ranged fmm 4.B tu 9,76X putmd' per 'quare inch lp~•l 
\\ llh an ;a\ cmge of :!.92!! p!>i. The bulk spectlic gm\ II) mng.::d frum 2.62 hl 1 .44 '' llh an 3\t!rage 
ot 2 7~. I he ab,orpuon rang.::d from 15 percent to 29 ~ rcn:cnt '' llh an a-..:r.tg.e of 6 1 p~rcenl. 
I h.: lo~~c~ on abra,ton testing of three !<am pies \\ lth ''I\·· !\ntlhlll()ll wcr..: \ l \, 11 3. and 30.6 
l'll!rn·nt !11.: lo:-.!.cS un ~oundnes!> testing I(Jr three '><llllj'llc~ ''en: 0 pl·n.:ent. 

1 hrec large• 'iomp l c~ of caprock cxc3vatcd llH rij'lr,ap dunng. I he 1 c't (ell l'rugram \\CCI.! 1-clccted 
fmm a :.tockpil~: and sent to the laborator) for Sj'leetlic gtavit) uml alNlrptmn te,ting The hulk 
'fleet II~ l!n!Vllt<.'s dctermmcd were 2.35. ~.4. and~.)'\ I he em rcspnndtng ubsorpllon' \\ere 3.02. 
' I" .uul2.9\ percent rc~pccti>dy 

11 11\11\t hl· strc ... sed I hal bonng core recO\ .::ncs in the: ~·aprud; :1\ ca.tg.:d Jc,, than 50 percent. 
1 hesi." tc'l rc .. ult' rcprc-em the lugh end of the Cilprod; quaht). l he ~nlh:r, I!.!'" ucnsc and 
\H'nl\ct rod wa' lo:-1 during the conng procc:.~ nr \\tb rctnc\ cd 111 pacces tno ~mall fur tc,tmg. 
l>.ua tr .. m tho: tc .. ung •~ pr ... ..,...:nt~ in T ahlt:- 4-1 . 

BLACK & VEATCH 4·3 
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T able 4-1 Caprock Laborator·) Testing and Core Data 

Core Bull, 
Boring Number Run Depth Recovery RQD Specific Absorption ucs 

(feet) (percent) (percent) Gravih (percent) (psi) 
CPO.>- cAA RS-CB-0255 1-6 22 16 
CPO:l-EAARS-CB-0256 1-5.5 61 35 2.41 3.3 2600 
(1>05-EAARS-CB-0257 4.75-9.75 76 4tl 2.03 7.71 1250 
CPOS-EAA RS-CB-0257 9.75-1 1.75 100 92 
CPOS-EAA RS-CB-0258 4.5-9.5 54 22 
CPOS-EAARS-CB-0259 3-8 56 24 1.44 29.5 I-BO 
CPOS-EAARS-CB-0259 8- 10 55 0 
Ct'OS- EA A RS-CB-0260 7-12 48 22 9768 
CPOS-EAARS-CB-0261 55- 10.5 44 32 2.32 5.39 4340 
CPOS-EAARS-CB-026 1 5.5-10.5 44 32 9768 
CPOS- EAARS-C B-0262 6.5-11.5 48 30 2.43 2.39 3690 
CPOS-EAARS-CB-0263 8.5-135 20 0 
CPOS-EAARS-CB-0264 6.5-11.5 62 40 1.27 4.93 1530 
CPOS-EAA RS-C B-0265 4.5-9.6 44 0 
C POS-EAA RS-CB-0266 1-4 17 0 
CPOS-EAARS-CB-02()7 6-9.5 54 

,, 
-~ 2.32 5.35 

CP05-EAA RS-CB-026!1 2-7 50 24 
CPOS-EAARS-CR-0269 2.5-7.5 36 2R 2.52 3 I 1570 
Ct'OS-EAARS-CB-0270 3.5-8.3 26 ~2 2.35 3.32 1860 
CPOS-EAA RS-CB-017 I J.S-6.5 4S 45 2.62 2.1 4620 
CPOS-F.AARS-CB-0271 6.5-10.5 25 9 
CPOS-EAARS-CB-0272 0.1-5.1 -16 14 2.4 4.65 26.50 
CPOS-EAA RS-CB-0:!73 .J.S-9.5 54 30 2.14 4.73 309(1 

CP05-F.AARS-CB.027-I 9.3-12 33 15 2.26 4 .1 433 
CPOS- EAARS-C'B-0274 18-22 63 0 
(' 1'05-EM RS-C B-0275 0.5-5.5 67 2-1 2.4 4.44 167(> 
CI'OS-FAARS-CB-0276 H.5 21 13 2.24 47 
CPOS-EAi\RS-CB-0277 1.5-65 13 0 
CPOS-EAARS-CB-0278 3.5-8.5 41 7 
CP05-EAARS-C'B-0279 4-9 35 18 2.22 6.7 1870 
CPOS-EAARS-CB-OnO 2-7 18 18 
CPOS-EAARS-CB-0281 8-13 0 0 
C 1'05-EAA RS-CB-0287 1-6 36 18 z IO.tJ7 1!05 
CPOS- EAt\ RS-C'B-021!8 1-6 73 5::! 2.33 5.4 650 
CPOS-EAA RS-CB-0289 1-6 42 I-I 
CI'05-EAARS-CB-02l>9 55-10.5 68 3R 
CPOS-hAARS-CB-0290 4-9 (,0 24 
CPOS-EAARS-CB-0290 9-14 54 2-1 1>74 
CPOS· FAA RS-CB-0290 6-1 1 6(l -15 
CPOS-EAARS-C B-0291 Il-l 6 s II 
CPOS-EAARS-CB-0292 7-12 56 19 
CPOS-EMRS-CB-0:!93 f,_J!.S !\II 35 
CPOS-EAARS-CB-0293 N.S-13.5 ()2 55 
CP05-bAARS-CB-02'13 13.5-17 5 30 10 
CPOS-EA;\RS-CB-029-1 li-11 54 8 
t'POS-[1\.. \RS-C B-(\:!9.5 ti-ll so .j() 

CP05-f ·\ \RS-CB-0295 11-lb flO 2.1 
Cl'll5-l .\ARS-CB-(l:!'ll\ 7-12 -l2 X 
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Table 4-1 Continued- Caprock Laboratory Testing and Core Data 

Run Corc Bulk 
Boring Number Depth Recovery RQD Specific Absorption LCS 

(feet) (percent) (percent) Gravity (percent) (psi) 
CP05- EAARS-CB-0297 4.5-9.5 80 50 
CPO.S..EAARS-CB-0297 9.5-1-1.5 66 31 
CPO.S..EAARS-CB-0298 5.5-7.5 100 38 
CP05-I::AARS-CB-029~ tl-13 74 46 
CPO.S..EAARS-CB-0298 13-17 44 16 
CPO.S..EAARS-CB-0299 8-13 62 13 
CP05-EAARS-CB.{)300 6-11 62 24 2.31 7.96 
CPO.S..EAARS-CB-030 I 1-12 95 85 
CP05-EAA RS-CB-030 I 12-17 J..l I() 

CP05-EAA RS-CB-0302 6-11 46 28 
CP05-EAA RS-CB-0302 11-16 48 '~ 
CPO.S..EAARS-CB-0303 6-10 85 7~ 

CI'05-EAARS-CB-0303 10-15 65 52 2.05 10-43 
CPOS.EAARS-CB-0303 15-18 37 2S 
CPOS.EAARS-CB-0304 8-9.5 67 29 
CPOS.I::AARS-CB-0304 9.5-14.5 60 43 
CPOS. EA •\RS-C B -0305 0-5 22 0 
CP05-EAA RS..CB-0305 5-10 8 0 
CPO.S..EAARS-CB-0306 6-8.3 100 82 
CPOS-CAARS-CB-0306 8.3-ll 93 63 2.47 2.69 8080 
C'P05-EAARS-CB-0306 11-14 (,0 27 
C'P05-EAARS-CB.{)306 14-17 -12 lX 
CPOS-EAARS-C B-0307 s 5-10.5 90 6R 
CJ>05- EA,\RS-CB.{)307 10.5-15.5 711 41 
Cf>05-F.AARS-CB.{)30t-: 5.5-10 45 30 
CP05-EAARS-C B.{)JO!S 10-15 46 8 
Cf'05-EAARS-CB.{)309 5-10 :'!< 32 2.46 1.83 5200 
Ci'05-EAARS-CB.{)309 11-16 22 0 
Cf'O.S..EAARS-CB-031 0 4.5-8.5 50 0 
CI'05-EAARS-CB-031 0 8.5-9.5 100 0 
CPOS-EAARS-CB-{)310 10-15 20 14 1.74 8.41 2710 
CP05-EAARS-C8.{)311 3.5-8.5 28 0 
CI'OS-EAARS-CB-03 I I g.S-13.5 1-l 10 
CPOS-bAARS-CB-0312 4.5-8.5 38 0 
CPOS- EAA RS-CB-0312 8.5-13.5 8 0 
C'f'OS.EAARS-CB-0313 1-6 26 () 

CPOS-EAARS-CB-0313 6-11 24 0 
CI'0.5-f AARS-CB-0314 4-~.5 22 0 

CPOS-EAARS-CB-0314 l!.S-13.5 12 0 
CPO.S..EAARS-CB-0316 5-10 .lt! 30 
CPOS-EAJ\RS-CB-0317 5 . .5-7 ~3 70 
CPOS-EAARS-CB-031 ~ 5-Ul 'iO ·~ _,,.;.. 

CPll5· EAARS..CB-031q 3 . .5-X.5 45 22 
( 1'05-F.AARS-U1-!l31q R . .5-1 ~.5 97 II 
CPOS CA.\R';.CB-0320 5-10 45 17 
CPOS-I' A \RS-CB-0320 111-14 J:! 21 
CPII5-EA.-\RS-C B-0~21 5.5-11.5 s s 
CP05-F.A \RS·t B-0322 li-13 -IX ~2 
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1: \\ Rc~t·noir \-1 Gcott1:hnical Oats Rcpurt March, .::006 

l ahk+l ontinued- c aprock Laboracon ln ttnl! ~nd Con· O:ua 
Run Core Bull.: 

Boring 'umber Depth Reco,cry RQU Spct'inc: \~rption lCS 
(feet) (percent) (percent) c;nl\lh loercenl) (psi) 

I 1'0$-I'A \RS-LH-M23 -1-9 (~J l!l 
n·n~ 1 ,, \RS-t u-oJ:J <l-J.I 1.~ ~~~ 

t I'U~IA \RS-( 0-<131-l 4.'5-9 '5 ~u 4-1 .! .1-1 -l"\5 
( 1'0~1 A•\RS-CB-0314 9.75-1-1 "tj Ill u 
t I'U~I.A !\RS-C:B-0325 5.75-10 75 9(, lC. ;u J :!7 
( '1'115-1 A \R'i-t ll.0326 6.5-11.5 ~~ ll 2 lU-I 7 II 
t I'U~I AAR'i-Cfl·0326 11.5-14 J6 () 

l'I'U~ I A ARS-C'I:l-0327 4-9 7)1 ~c. 2.1(o ll.5J 
ti'U~ I AAR'>-l 0-0327 9-12 26 II 
CI'U~ 1.1\ARS-t 11-0JlCJ .,_ 7 -lit 11 I Rft7 

-i."I'U~ I \AR<;.t fi-OHU 1-6 5-l 7 
<I'll~ I·\ \H'>-<B-OBI 1.S.i 5 70 ·~ HI -1 

t t•uq \ \K'>-t 0-0HI 8-13 (t (I 

ll'll~f·,\AR'>-('R-OH2 3-b Jb II 

n·u~r '\RS.<'B-oJn 3.5-~5 .!II II 
t I'U~f',\ \R'>-Cll.OH-l 1 .,; .. : .15 ;!I\ Cl 

C I'IIS-1'•\ \RS.l'B-tB35 O.Q..l 9 -Ill II 

C I'll~ F.\ \RS-CB-II.Hh n 9-5 9 30 Jl 

C I'OS.C..\ \RS.C 0-M.H j 5-f'l 5 5(, 0 
C ('US- LA \RS-liJ-11337 65-11.5 Zl• H 

CPO~f',\ \R .... rB.011l< I '5-';_, ~ 1\ 

!"1'0~1:.\ \R"l 8.0~39 I '-6.5 IIi '7 

l POS.I AAR' l'fl.(ll~O I 1-6 I 24 0 
C'PO\.IJ\AR..,_< 14.1\l4J I ~6' .u. 14 
(.'1'(15-1 AAI(.S-('8.03.11 I 6~115 :24 IH 
< I'O:S.I \J\K..,_l H-Ol-12 1·7 4{, 22 
t 1'11"'-I:A \R..,_l B-lll-11 -1-9 l~ " C 11US.I .\ \KS..CH-OH-l {IJi.-5.1\ -~ " li'US.I' \ \RS Cfl-OJ-!5 -1-9 ~~~ n 
l I'll~ I '\ \R\.t rl-0,~5 9-1-l 10 IJ 

li'O~I \i\R't·CH-HJ-111 0 1-5 I 12 " - < I'US.I \.\R..,_( 1!-01-lo 5.1-10.1 40 2•1 
< 11115-1 ·\'\R>;.I R·Ol~7 2-6 K5 H 
( PHS. I '\:\RS.UJ.(J.t-!7 I\. II -12 IU 
l I'H~-1 A \lts-CI3-<H4S I l-6. 1 4(1 " < 1'0:1--1 AJ\lt'-;-C11-11\4<l +ll 4ll II 
l I'll< I \.\ltS.CB-0350 U-11.5 .l-1 I~ 

I I'll< 1.·\ \RS-I'A·CI.t."O 7 5-125 II " l I'US.h\ \ItS.( IJ.(I 15 l 1·1 1fl II 

l 1'11~1 ,\,\R'\-llHH51 --12 22 li 
I I'IIS.I 'At\K't lll,fn5.! < ~1(15 Sf, 3< 

t 1'11~1 · \ \R'·lll-1J35l 3-1.5 .'>t> 14 

C I'OS.I AAR'> < U.Ols.l ::!5-7~ .30 10 
C. PHS-I \ARc;.('1J..OJ<< I 4 :'-8 5 I )2 12 
( POq AJ\Rs..(R-{1356 I 1-f, I ~ 42 
( I'OS.I J\AR<;.CB.Ol<tt j ~-I:! I 30 15 
CPOS-I AARS.L8..0''7 I 11-fiS I '~ :; 
C POq 1"\R:. CB..O\Sl- I 2·7 I (>.l --~ I 
( l'!l~l AAR'-l 8.03Sli I ss-n I Jll 21 i 
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I ublc 4-1 Cuntinui!d- Caprocl\ l.:ahoraton I C\liO!! and Con· Outu 
Run Con• Bulk 

Borln2 :\umber Depth RtcO\t'n RQD Speclnt' Alnorption LCS 
(feet) (percrnt) (percent) Gra\lh ( pertt'OI) (psi) 

U'O~M \RS.l H-11~59 35-\5 ;t, IO ' ll'll~· f!A i\R..,_CIJ-tlJM 3 .5-h 5 \5 I) 

li'U!I-Ics\ \R..,_<.U·II3M 15-6.5 <u 16 
C'PO~l' 1\1\RS.<. B-1131>2 3.5-7 .s 12 n 
n·o~r "1 .\RS-<.B-03<>3 3-8 ("" J.j 
('1>0~1·1\ARS-< H-0341 8-13 14 I) 

('1'115-l.AA RS. CU·In(o-1 1.5-6.5 42 II 
('1'05 I·.AAilS..C0-03<>4 7.5- 12.5 ·12 ~I 

(PO~ I \ARS.C'Il-03<>5 65·11.5 ~ ~ 
<f'O~I '\ \RS.CO-Ol6tt ..1-9 ~2 211 

< PU~l ·\.-\RS-<13-IIlbb 9-l-l Ill '} 

<. f'O!I-L\ \R"-l R-036" J-- ~· 7 
t 'PliS.b\ \R<;.t 8 -U\1>7 7-12 !2 0 
< 1'0!1-f.Ao\RS.t 1) .1)11>11 0.::!.5-~~5 \6 10 
<'1'115-I'A \R'-<.' A.U3f•ll 2·. :bl II 
Cl'ft~l ' .'\ \RS.( B-01711 0.~5.b 7 u 
< I'O~L\ \RS.C'B~I\70 5 1>-IO.b ~-l 10 
crnq·A \R..,_< B.tJ\71 I \..6, \ 4! 12 
('I'O~b\Ait'-< 8 03i: +9 I•!\ .,~ 

C I'OS.l ~\ ,\ltS.C ti~IH.'! 10-14 ;)I n 
( I'Oq \ .\R..,_< (1.(137\ -l '-95 XII 54 
l rnS..b\ .\RS.< U·<•37J 9~145 :.h 17 
< J•ns. r :,,,-,,('-l H.CH7~ 5 5-10." :"\ ~t· 

~ I'US.. h\AK"-1 ft·ll:l 7-l HIS-I << Ill 0 
( I'OS. I ,\ARS l U.oJ7:- ~ $.9 s 5R ::!JI 
( !'tiS. h\AR'--l fl ,fl\ j t. 1 ~q 5 73 n 
I 1'05-1 A•\IIS('(J.(J377 5_'-10 ~ /ill 47 
( I'IIS. b\•\RS-(ll-U377 105-15.5 ·10 .2CJ 
I I'US.E \ <\RS.Cf!..OH;. ~il (>.1 35 
n•uq A.\R'\l'll-0379 15-f>.5 16 ,, 
CI'IIS. h\ -\K'i-< IJ.Ol'9 ~-I~ 54 X 

l l'liS.I A \R"-t ll-llll<ll 5.5-10 !(If lU 
CI'US.Ii\.\ltS-t 1!-U~~U 10-ll )I!( Sll 
t I'OS.I · ·\.\RS·C"ll UJHI 1-5 1~ 0 
CPOS. I AARS t fl.0\111 5-10 L (I 

ll'll:'>-h\ -\RS-l B Cl.lk.! 5.S.l0 ~ u 
I l11lS.LAARS.liHIJW2 10-15 30 ~(, 

crus. 1-.\ ,\R'>-CB-tlll!:\ I .S.b 5 \!( .;u 
~ ruqL·\ \RS.C 13-lJ\~ .1 ,~115 I) 0 
CI'II S- 1 .\ ,\R\-( IHH!14 2-J 1J Ill 
C PII!I-FA o\RS.I U.U JR4 ;.12 l4 0 
CPII5-EJ\ t\RS. t:B..03~> S 2-7 If• 0 
< 1'05-F.AARs..CB .oJ!>S --I ~ 2 0 

CPOS. b\ o\R<;.CU.031Sb Ll-6 I 31. 7 
('f'(IS.FAAR..,·CIJ-tli!'7 ~-1 ~ s I 
CPOS. I AARS.t li·Ol!i7 -. J ~ I~ 0 I 
l.ros-ti \ \R'\ C'R 01!18 ~· 38 13 -~ ::! I I 'l 
C'PO~tAAR'>·Cil-O i!ll' 5-10 lol II I 
C PII~EAAkS.l H·031i9 3-t- 42 !S -, 
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Table 4-1 Cont1nued- Caprock Laborator) T cstin~ and Core Data 
Run Core Bulk 

Boring Number Depth Recovery RQD Specific Absorption ucs 
(feet) {percent) {percent) Gravif\ (oercent) (osi) 

CPOS-EAARS-CB-0389 8-13 0 0 
CPO>EAARS-CB-0390 0.5-5.5 68 20 
CPOS-EAARS-CB-0390 5.5-10.5 12 0 
CPOS-EAARS-CB-0391 5.5-10.5 40 20 
CPOS-EAARS-CB-0392 0-5 48 JO 1805 
CPOS-EAA RS-CB-0392 5- 10 0 0 
CP05-EAARS-CB-0393 0-5 40 22 
CPOS-EAARS-CB-0393 5-10 6 0 
CPOS-F.AARS-CB-0394 2-7 50 15 
CPOS-EAARS-CB-0394 7-12 38 IS 
CPOS-l::AARS-CB-0395 8-13 36 10 
CPOS- EAARS-CB-0395 13-18 18 13 
CPOS- EAARS-CB-0396 3-8 80 2R 
CP05-I:.AARS-C B-0397 2-7 24 8 
CPOS-EAARS-CB-0397 7-12 6 0 
CPOS-EAARS-CB-0398 5-7 25 0 
CPOS-EAARS-CB-0398 7-12 60 45 
CP05-EAARS-CB-0398 12-17 29 19 
CPO>EAARS-CB-0399 6-9 67 19 
CP05-EAARS-CI3-0399 9-13 31 l3 
CP05-EAARS-CB-0400 3-9 40 0 
CI'OS-EAARS-CB-040 I 5-10 Ill () 

CPOS-EAA RS-CB-().102 5.3-10 44 32 
CP05-EAA RS-CB-0402 10-15 10 0 
CPOS-EAARS-CB-0403 5-10 55 25 
CP05-EAARS-CB-().I04 1.5-65 42 Z!l 
CPOS-FAA RS-CB-().104 6.5-11.5 6 0 
CPOS-EAARS-CB-0405 4-9 45 13 
CPOS-EAARS-CB-0405 9-14 34 9 
CPOS-EAARS-CB-0406 0-5 46 30 
CPOS-EAARS-C'B-0406 ~-10 52 35 
CPOS- EAARS-CB-0407 S.S-10.5 50 IS 
CPO.S-EAARS-CB-0416 12-17 62 49 

RQD = Rock Quahty Des1gnauon as a percentage 
UCS "' Unconfined Compressive Strength in pounds per square inch (psi) 

4.2.2 Fort Thompson Sand 
The silty sand below the caprod. 1s composed primarily of calcite grains. The carbonate content 
test was dctenuincd in accordance with the Florida Department of Transportation (FDOT) test 
procedure. Results ranged from 76.6 percent to 91.9 percent >\llh an average or lB 6 percent 
carbonate content. The grains arc p!a1y and angular and many. ''hen v1cwcd with a magnifier. 
have a nut<!d surface on one of the plate s1des. Mo~l if not all the ~and gram~ appear to be shell 
l'fagm..:nts. One con·osi' 11y test series (FDOTI wa~ performed on sand from I he Fllrt Thompson 
l'ormauon (RB-02~2- 5 to I 0- toot depth) 

• Ele.:trical resisl ivit) 6.1 00 Ohm-em 

BLACK & VEATCH 4-8 
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• pH K9 

• Chlorides - 90 parts per millton (ppm) 

• Sui fates - 60 ppm. 

SPT samples were assigned group symbols in accordance with ASlM 02487. Samples tested 
(90 tests) were mostly SM (53) with some SW-SM ( 12). SP-SM {6). and GP-GM (4) and with 
occasional GM (3). SP (3), GW ( J ). GW-GM (2), CL-ML (2}. ML (2). and SW ( l ). Percent 
passing the 200 sieve ranged from 2 to 53 percent wilh an average of 19.9 percent. Moisture 
content (ASTM 02216) ranged from 6 percent to 63 percent with an average of22.7 percent. 
Hydrometer analyses (ASTM 0422) on the fines content of the two samples tested indicate them 
to be mostly silt with clay content of 5.8 to 8.8 percent. (Table 4-3) 

The gravel content of the samples included shell fragments and limestone chips. Densities mnged 
Ji'Om loose to very dense. Samples with high gravel content. espec1ally limestone chips. generally 
correlate with high SPT blow counts. Intervals of hard drilling as judged from drilling rate, drill 
vibration and drill bit chatter also correlate with high SPT blow counts and limestone gravel 
content. 

Table 4-2 Fort Thompson Formation Laboratory Soil Testing 

ASDM -200 
Boring Number Depth Moisture 02487 Sie'c Clay C<>J 

(feet) (percent) Class (percent) (percent) (percent) 
CPOS-I:AARS-CB-0 t68 5.5 87.4 
CPOS-F \ARS-CB-0 169 IR.5 SI'-S~I IIA 
CP05-EAARS-C 8.()170 13.5 SM 2lU 
CPOS-EAARS-CB.O 170 ICS ll2.6 
CPOS-EAARS-CB-0 171 t3.5 GM 20. L 5.8 
CP05-LAARS-CB-0 17 L 6 87.7 
CPOS-EAARS-CB-0 171 IK5 82.7 
CPOS-EAARS-CB-0172 &.5 ~6.2 

CPOS-EAARS-CB-0 173 13.5 SM 39.8 
CPOS-EAARS-CB-0 173 6 84.7 
CPOS-EAARS-CB-0 L 74 6 ~3 

CPOS·EAARS-CB-0 174 18.5 84.S 
CP05-EAARS-CB-Ot7:' 28.5 SM t2.2 
CP05-l:AARS-CB-0175 K.5 85.9 
CPOS-EAARS-CB-0 175 13.5 X3.7 
CPOS-EAARS-CB-0176 135 S\1 29 
C'POS-b\AR"-lB-0176 23.:' 7N.5 
CP05-IoAARS-CB-Ot77 t3.5 83.5 
CPOS-EAARS-CB-0 t79 !U SM !2.1 
CPOS-EAARS-CB-01 Kfl 135 S\11 ~6.6 

CPOS-EAARS-CB-0181 (>.5 SM 12.1 !!.!! 
CP05-EAARS-CB.O IK:I 1!!.5 SM 13~1 

CI'U5-EAARS.CB-LJI8l ~ 11.1 
CP05-[AARS-CB-0186 23.5 ~6.2 

C'I'05-t -\.\RS-CB-OIRt llt5 S\1 +!9 
CPOS-b\ARS.CB-0 I !ill 9 x~.J 

CPOS-J.!.\ARS.CB-0 liN 5.5 IS SM 12 

BLACK & VEATCH 4-9 
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Table 4-2 Continued - Fort Thompson Fom1ation Laborator) Soil Testing 
ASDM -200 

Boring ~umber Depth Moisture 02487 Sieve Clay C(h 
(feet) (percent) Class (percent) (percent) (percent) 

C'POS-EAARS-CB-0189 13.5 21 S~1 25 
C'P05-EAARS-CB..Qill9 8.5 79 
CPOS-EAA.RS-CB-0190 13.5 26 SM 23 
CP05-EAARS-CB-OL90 18.5 91.9 
CP05-EAA RS-CB-0 191 13.5 21 SM 25 
CPOS-EAARS-CB-0 19 1 18.5 87. 1 
CPOS-EAARS-CB-0 192 18.5 80.6 
CPOS-EAARS-CB-0193 8.5 GM 13.6 
CPOS-EAARS-C'B-0 193 2N.5 GP-GM 7.3 
CPOS-EA,\RS-CB-0 193 II GW-Citv1 5.5 
CPOS-EAARS-CB-0 193 13.5 GW-GM 10.~ 

CPOS-EAARS-CB-0 193 5.S SP '~ ··-CPOS-EAARS-CB-0194 II 78.6 

CP05-EAARS-CB-O 195 8.5 SM 43 
CPOS-EAARS-CB-0 195 II 89.5 
CPOS-EAARS-CB-0255 9 33 SM 24 
CPOS·EAARS-CB-0255 13.5 27 SM 32 
CPOS-EAARS-CB-0255 18.5 19 SW-SM ll 
CPOS-EAARS-CB-0256 14.5 b3 Gl'-GM 12 
CPO.S-EAARS-CB-0256 21.5 21 SM 23 
CI'OS-I.:AARS-CB-0251' 23.5 29 SM 19 
CPOS-EAARS-CB-0266 115 24 SM 21! 
C'P05-[AARS-CB-0266 14.5 34 SM 14 
CI'OS-CAARS-CB-0266 16 ~<· SM 25 

CPOS-r AARS-CB-026<• 20.5 28 SM 27 
CPOS-EAARS-CB-0266 5.5 13 SW-S·M 8 76.6 
CI'OS-I.:AARS-CB-0266 !6.5 22 SW-S\1 13 
CPOS-EAARS-CB-{)268 18.5 21 GP-GM 9 
CPOS-EAARS-CB-0268 13.5 30 SM 27 
CPOS-EAARS-CB-0268 7 su. 
CPOS-EAARS-C'B-0269 13.5 32 S~1 25 
C'POS-EAARS-CB-0269 8.5 24 SW-SM 12 
CPOS-EAAR S-CB-0269 18.5 23 SW-SM 10 
CPOS-EAA RS-CB-02 70 135 36 SW 35 
CPOS-EAARS-CB-0270 18.5 26 SW-SM II 
CPOS-I.:AARS-CB-0271 10.5 24 SM II! 
CPOS-I:AARS-CB-0271 18.5 ,, SM 15 
CPOS-I:: -\ARS-CB-0271 23.5 :u ':i\V-S\1 12 
CrOS-EAARS-C'B-0271 13.5 8LK 
CPOS-I.:AARS-CB-0272 5.1 19 SM 15 
CP05-EAARS-CB-0272 10 2Cl <;1\l 24 

CI'05-Ct\ARS-< 8.0272 ltd II SW-Sl\1 9 
CPOS- E.'\1\ RS-CB-0272 23.5 15 S\V-SM 7 
CI'O.S-LA.\RS-CB-0:!75 75 ,, 

S~l 17 
CP05-EA \RS-CB-o275 13.5 I~ SM llJ 
CP05- L\i\.RS-CB-0~75 55 ~-~ S\\ -S\1 10 
CI'05-L.\ \RS-CR-O:!i:> 1~.5 1-l S\\'-SM ' 
CP(IS-EAARS-CB-0276 u.s 25 S\1 I~ 

< Ptl5-E:AARS-CB-027b 2.3.5 ~5 SP -l 

BLACK & VEATCH 
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Table ~-2 Continued - f ort Thompson Formation Laboraton· Soil Testing 
ASDM -200 

Boring Number Depth Moisture D1487 Sicw Cia~ col 
(feet) (percent) Class (percent) (percent) (percent) 

CPOS. EAA RS.C B-0276 18.5 26 SP-SM 9 
CPOS-EA/\RS.CB-0276 i! 17 SW-SM 12 
CPOS-EAARS-CB-0277 23.5 25 SM 16 
CPOS-EAA RS.CB-0278 18.5 21 SM 14 
CPOS·EAARS-CB-0278 235 24 SM 19 
CPOS-EAARS.CB-0280 7 18 GW 2 
CPOS-EAARS.CB-0317 14 23 ML 5;) 

CI'OS-EAARS-CB-0326 14 23 SP-SM II 
CPOS-FAA RS.CB-0329 85 17 SM 14 
CP05-EAA RS-CB-0329 13.5 22 SM 14 
CPOS- EAA RS.CB-0329 18.5 13 SP-S'vf 12 
CI'05-EAARS-CB-0333 8.5 24 SM 2-1 
CPOS. EAARS.CB-0346 10 10 SP-SM 9 
CP05-EAARS-CB-035R 13 21 SM 20 
CP05-EAARS-CB-0360 8.5 26 GP-GM 8 
CPOS-EAARS-CB-0360 13.5 31 SM 46 
CPOS..EAARS.CB-0360 18.5 24 SM 32 
CPOS..FAARS.CB-0365 11.5 29 SM 19 
CPO:\-EAARS-CB-0365 18.5 23 SM 41 
CPO:\-EAARs-CB-0365 23.5 23 SM .36 
CPOS-EAARS.CB-0372 14.5 19 VIL 53 
CP05-FAARS-C'B-0373 19 25 SM 21 
CPO:\-EAARS-CB-0373 29 22 SM 19 
CPU:'-EAARS-CB-0377 15.5 18 SM Ill 
CP05-EAARS-C'B-0377 19 2(> SM 25 
CP05-E.-\ARS-CB~l377 24 19 SM 18 
CPOS-E/\ARS.CB-0377 19 15 SM 17 
CPOS-EAARS-CB-0406 23.5 26 SM 28 
C£'05-EAA RS-R B-0282 5 (> G'vf 14 
CPO:\-EAARS-RB-0282 10 21 Sll·l 27 
CPOS-E/\ARS-RB-0282 15 20 SM 
CPOS..EAARS.RB-0283 5 10 CL-ML 39 
CP05-EAAR$-RB-028J 10 23 CL-M 1 41 
CP05-EAARS-RB-02l<4 10 18 SM 16 
CPOS-EAARS-RB-02S4 20 26 SP 4 
CP05-EAARS.RB-02R6 15 18 SM 2(1 

4.2.3 Lower Fort Thompson limestone 
A cememed zone often occure. along the base of lhe Fort Thompson Forn1ation or along the 
comact between the Fort Thompson forn1ation and the underlying Caloosahatchee or Pinecrest 
Sand. The cemcnt..:d zone fonns a limc:.tone layer varymg from l to 6-fcct th1ck. and the top was 
penetrated bCt\\cen 19 and 39-lool depth in the boring~ around tht: pcrimct.:r oC the I:.AA 
Reservoar A-I. pnmanly on the northern. eastern. and soulhem <>ides. 11 wa!> tllll) found north ol 
bonng CB-0280 on the western s1dc ol the E/\A Reservoir J\-1 It I\ a~ deepest along the 
southcm hall" or the eastern side and shallower 10 the north or along ll1e l>Outh side. f'\o attempl 
\\a~ made to lr<~ce 1t1111o the propt>scd EAA Rcser..-otr A-I mt<:riQr. 
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For the mo~t pan. the limestone mnges from soft and weak w moderately hard. moderate!}' 
strong and porou~. conststmg of sand StLCd grams cemented only at the contacts. Tlun. strong, 
hard. deose beds arc found within the iJJterval all less than one foot thick. Smnc of the intervals 
ncar the bottom contain fine, subrounded. quartz sand similar to U1at in the underlying. 
Caloosahatchce or Pinecrest Sand Member. 

Attempts to core this lower limestone were made in 28 borings. Core recoveries ranged from 0 to 
I 00 percent with an average of 45 percent. RQD ranged from 0 to 64 percent with an average of 
18.5 percent. Selected samples were pulled from the core runs, wrapped for protection and sent 
to a laboratory for specific gravity and absorption {ASTM D6473), and unconfined compressive 
streng1h testing (ASTM D2938). Specific gravity ranged from 1.5 to 2.96 with an average of 
2.17. Absorption ranged from 2.05 to 15.1 percent and averaged 8.05 percent. Unconfined 
compressive strength ranged from 960 to 5,920 psi and averaged 2,780 psi. Again as with the 
caprock. it must be cmphastzed that because of the large core sample losses these results 
probably represent the upper limits of the true range. (Table 4-3) 

Table 4-3 Limestone Laboratory Testing and Core Data in the Fort Thompson Below 
c k aproc 

Run Core Bulk 
Bor ing Number Depth Recovery RQD Specific Absorption ucs 

(feet) (percent) (percent) Gravity (percent) (psi) 
CPOS..EAARS-CB-0168 23.5-28.5 26 IIi 
CPOS-FAA RS..CB-0170 25-29 n 13 
l1'05-E:AARS-CB..(}2S7 25-30 84 62 2.47 2.05 1400 
CI'OS.EAARS..CB-0289 15-20 0 0 
CPOS-EA A RS-CB-02RC) 20.5-25.5 57 14 ~..16 3.56 
C POS..EAARS-CB-0290 23.5-28.5 0 0 
CPOS.LAARS.CB-0290 '4-J9 2ll 14 1.31 5.~6 :2:215 
CPOS- b\ARS..CB-029 I 23.5-28.5 15 0 
CP0.5-I:AARS-CB·0291 36-lO 65 17 
(.'1'05-EAARS-CB-0293 37-12 92 47 2.14 9.02 1053 
C'POS..EAARS.CB-0304 14.5-19.5 36 12 
CPOS-EAARS·CB-0304 19.5-23.5 IS 0 
CP05-EAARS.CB·031 0 30-35 56 24 2.96 6.1 5920 
CI'05-EAARS-CB·03 11 13.5-18.5 10 0 
CPOS..EAARS-CB-03 11 23.5-28.5 72 18 1.91 13.28 
CPOS..FAARS·CB-0312 23.5-28.5 .j() 0 
CPOS..EAARS..CB-0312 28.5-33.5 (,6 14 l.Sl)l 7.38 
CPOS..I.:AARS-CB-0312 33.5-36.5 13 0 
CPOS..I:AARS-CB-0313 25-30 68 52 

CPOS.. EAAR S-CB-031-1 25-30 60 -18 2979 
C POS..EAARS..CB-031-l 30-35 96 (>4 4916 
CPOS-I' AA RS.CB-0316 21 5-~5 56 28 
CPOS-EAA R S.CB..(J3t6 25-30 76 -19 
C P05-FAARS.CB.03 I to: l'l-::?5 100 -In 193 15.1 960 
CPOS.. rAARS-C'B-031 It 25-30 tOO 53.5 }.)'l 7.1<5 3095 
C P05-EAAR~·CB-03:!0 15·20 911 ·16 1481 
CPOS.EAAR<;.C B-0323 16-::! I 7~ ~0 

CP05-E <\ \RS.Ul-0323 .:!1-:!3 75 -10 0 

CP05-E:\AR:>-CH-0323 B.75-2ll.5 )\ 0 

CPOS.f.A \RS·CB-On-1 16·21 K:! '6 .!.3<J l.'l 
( PO:'-fA,\RS·CB·U3.!4 21-ln 3' 8 
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T ahll.' -1-3 C'onrln ued- Ume.,tone I. aboral Or) l e\ting and Cnr~ llalu in the fort 
TbOnlP!>OO Bdo\\ thl' CliPnlcJ. 

Run Core Bull.: 
BorinJ: ~umber Depth RtccJ\cry RQD Spt'CifK' Absorption lCS 

(feel) (per«nt) (prrccnl) Grnlt\' f~rcenl) (psi) 

('1'05-~A.\RS-l U.O~:!h ,~.5-~2 5 M! ~2 :!01 II 
C I'O~l.\ \R._,< IHmt> 22.5-~75 .Ill fl 
l'l'tl~l \.-\R"-C IHIJ27 l!l-:!3 ill :!X I '101 lj ttl 

cro~1 \ARs.cu-un7 23-28 44 II• 1.97 1157 
C'PUS.I AARS-Cll-0330 10-IS 1:! 0 
Cl'll~I./\ARS.C:II..0330 19-24 ,'\.1 0 
CI'U5-I AARS.CB-O.H2 15-20 2-1 () 

C P05·1 .\AitS.C ll-OJ32 23.5-21!.5 -IX 12 
(I'U~I ·\.\R"-t ll-03~ l "-27 10 (> 

CI'OS.I .,\,\ft._,(' B -OJ-II 21 ~-:!6 5 ~(, II 
t 1'0~ f',\ \RS.t 'IHl\41 21>.5-JI 5 -~~ K 

( I'O~C\.\R"'-lll-t).l~t ~1.5-365 40 0 
l'Pil~l -\,\RS.CB·i13'1~ 30-35 :!'J l.l 
l l'tlq ',\ \llS.CR-tf\9~ 35-111 ,JO :~ 

ll'll~ r \.\RS-C R..Ol'll> ~--30 II 0 
C'PII~ I' ,\ARS.< 'U.()Wf> 30-H 11J Ill 

Cl'tt~fA \R'S-( ' Il~~Ufl 'l-IS ~~ II 

(I'll~ I \ \R" (.'B t4(Ml 15-20 Kl.l 2.• 

CI'IIS.I \ \R"-< 11-0-1110 :!0-25 :!0 0 

fl'll~Jc.\ \RS ('JI.(I-1(1~ ~'--30 10 II 

fi'O~I'A,\RS.C!I~I-ltl~ 30-.H II II 

~ I'U(..ftk,RS ( ' ll.o.lt17 1.}('-~~; ::!!i ... 
l Ptl~tAARS.t B·O-lo7 315-~K ~ 74 4X 

4.2.4 Caloosahatchee Formation and Pinecrest Sand 
Bclo\\ the I on l110mpson Fo:rmauon the bonnt:' pcn~trato:d "h.:ll) line, umfonn, -.ubruunded. 
\jUnn.r sand \"tlh local cemented zone), In th.: roHN>tliC dnllcd ~mng~. the ccnu:nt~d lone~ \\Crc 
ro.:c(l\ crcd "' gm\ cl -.11ctl a&,oregatcs ol th.: ~nnd und 'hell frttgmcnts . Titc .,;~nd bclung:-. to the 
t'aloo,:~hat~hcc l·onnauon and/or the J>mecrc~t "and Member ol the r umitunt I orrnuuon that 
cannot be dliTcr.:ntintcd a::. noted above. I he lop ol th.: 'and m th~.: r~.:c<l\l.!to.!d su111plc~ mngcd 
rmm I X ) to 4 t 'i reeL ami averaged 29 li:o.:t. 13onng.o., genera II) hcm•ccn tthnut '0 and '\fl-lbOI 
dc~p ended in the ~md Only the bonng" of' 100-li><ll depth tll deeper pcncuatcd 1111o the
under!~ 111g Ckhopcc I uncqone Nlcmbcr of the f'amimm lortlllllton ;\long th~: c<htcm end of the 
sCJuth 'i\11-' ul the b\A Re!.en·oir \ I hunng:. ( B-0.21\ 7 through l U-02711 and Cll-O:!!i3 
pcnctr.Jt~'\1 a l,lycr of .;rlt~ srutd n~ar the b:tse ulthe l nmr:um hmnattor\ 

ncthiltc\ rangctl from k•N.: to 'cry Je~N'. sumplc- sent lor lahora10ry tc,IIIJg \\l'rc da~~tficd us 
pcr Ust sa' nk•,tJy '>P-S\1 ·B). $\ll13J. wtd S\\'.S\11151 and •lCCa,Jonally SP {~), GP-G\1 
(5), Gl' 11). lmtl G\ I t I' Pen:~nt p:~"mg the :00 su.:~e rnng~."rl lwm I hi ~9 - pcl',\'ttl "rth an 
aH~r.~gc urI 0 7 pcn:ent. ~lotsture coru.:nt unl catlxmah: content rnngc:d rroml "' 10 JX."rt'crll :md 
109 "' 77 I (X'TC'Cill. a"eragtng 21 ~ percent und 3f• I JlCfi:'~'flt. rco:p~'CII\Cl} I hc cl:t} C•>ntcnt 
rmrn hydrmnclcr testmg rang .. xl lrum I 4 hi 6Jt JX'I'CCIII \\ llh 110 1!\.:tngc ol '4 J'lCrct'lll ( T<tble 
.1.4) 
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Table 4-4 Caloosahatcbce and Pimwcst Sand Laborator)' Soil Testing 

ASDM -200 
Boring Number Depth Moisture D2487 S iC\ C Clay co.1 

(feet) (percent) Class (percent) (percent) (percent) 
CPO.S.EAARS-CB-0 1611 48.5 SP-SM 7.5 
CP05-EAARS-CB..0168 2tl.5 29.1 
CP05-EAARS-CB-Ol68 43.5 10.9 
CP05-EAARS-CB..() 170 48.5 SM 2.1.9 3.6 
CP05-EAA RS·CB-0 170 29 40.5 
CPOS-EAARS-CB-0 170 43.5 37.3 

CP05-EAARS-CB-017l 48.5 SP·SM 6.4 
CP05-EAARS-CB-017l 33.5 31.4 
C'P05-EAARS-CB·O 172 28.5 SI'-SM 11.4 36.~ 

CPOS-EAARS-CS-01 72 38.5 31.4 
CP05-EAARS-C'B..0173 28.5 27.6 
CP05- EAARS-CB-0 17 3 48.5 346 
CP05-EAARS-CB..Ol74 43.5 Sl'-SM 1!.4 
Cl'05-F.AARS-CB..() 174 38.5 21!.5 
CP05-EAARS-CB..OJ 75 38.5 32 
CP05-EAARS-CB..()J 76 43.5 SM 39.5 6.6 
CPOS· Ei\ARS·CB-0 176 38.5 253 
CP05-EAARS-CB..() 177 33.5 26.7 
CP05-EAARS-CB..O 178 -1~.5 SP-SM 10.4 I 9 
CPOS.EAARS-CB-0178 38.5 24.5 
CP05-EAARS-CB-Ol8l 4g_<; 26.8 
CP05-EAARS-CB..0182 48.5 SM 13.2 
CP05-£AJ\RS.CB.()IS3 28.5 SP-SVI 9.2 1.4 
CP05-F.AARS.CB..OIS-I 2S.5 SP-SM 9.5 
CP05-FAARS-CB.()I85 43.5 SM 2/l 
CP05-f:AA RS.CB .()I R:l 53.5 17 SM 14 
CPOS·EAARS..CB-0185 58.5 25 SM 15 
CP05-EAARS-CB..0189 53.5 15 (1\JI 13 
CP05-EAARS-CB..Oll!9 33.5 26 SP-SM 6 
CPOS. EAA RS.CB·O 189 58.5 63.2 
CP05-EAARS-CB..Oil!9 28.5 14.5 
CPO.S.EAARS-CB-0 I M'l 63.5 41.6 
CPOS.EAARS-CB-0190 4t<.5 26 SM IS 
(. POS.EAARS-C'B-0190 33.5 56.5 
CP05-EAARS-CB-OI'II 4X.5 SM 
CP05-EAARS...CB-0191 33.5 20 SP-S:\11 6 
CPOS-EAARS-CB-019 1 38.5 -10.7 
C'P05-EAARS.CB-OIQI 435 25.3 
CP05-f-AARS.CB..()I92 48.5 GI'·GM 7.9 

CP05-EAARS...CB..0192 285 '>P-SM 10 
CP05-EAARS.CB..Ol '13 685 GP-GM 6.4 
CPil5-b\ARS-CB-Olll3 5!!5 S.\1 16.2 
CP05-EAARS..CB..0 193 33.5 Sl' u 
CI'05-f \ \ RS-CB.() I '13 38 ~ SP-S\l l\,1( 

CP05-EAARS-C'O·O 1<13 li35 SW-SM IO.X 
CPO~- [ AARS-CB-0194 33.5 "'1 14 ~ 23.3 
C P05-EAARS.CB..()I95 -~~ :" S\1 )(,3 

lf>05· E A.·\R S.CB·Il1 <15 S3.5 -;w.s'\1 <1(, 
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Tahle 4-4 Continued- Caloosahatcbcc and Pinecrest Sand Laboraton Soil Testing 
ASDM -200 

Boring Number Depth Moisture D248'7 Siew Cia) C03 
(feet) (percent) Class (percent) (percent} (percent) 

CPOS-EAARS-CB-0256 38.5 28 SM 22 
CP05-EAARS-CB-0256 44.5 29 SP-SM 8 
CPOS-EAA RS-CB-{)2;6 55 23 SP-SM !I 
C I>OS-EAARS-CB-0256 50.5 19 SW-SM 10 
CPOS-EAARS-CB-0266 31 1? SM 25 
CPOS-EAARS-CB-0266 55 30 SM 22 
CPOS-EAARS-CB-0266 44.5 2j SP 3 
C P05-EAARS-CB-0266 37 27 SW-SM 9 
CPOS-EAARS-CB-0266 49 21 SW-SM 7 
('1'05-EAARS-CB-0266 61 30 SW-SM II 
CPOS-EAARS-CB-0266 65.5 22 SW-SM 9 
CJ'OS-EAARS-CB-0266 68.5 22 SW-SM 8 
CPOS-EAARS-CB-0268 78.5 26 SM 39 
CPOS-F.AARS-CB-0268 33.5 18 SW-SM 9 
CPOS-EAARS-CB-0269 33.5 16 SP 3 
CPOS-cAARS-CB-0269 38.5 21 SW-SM 6 
CPOS-EAARS-C B-0271 38.5 24 SP-SM 10 
CPOS-EAARS-CB-0272 28.5 29 SP 5 
CPOS-EAARS-CB-0272 58.5 21 SP-SM 5 
CI'OS-EAARS-CB-0272 33.5 16 SW-SM 5 
CPOS-F.AARS-CB-0275 28.5 15 SP-SM 7 
CP05-EAARS-CB-M75 33.5 25 SP-S'vl 7 
CPOS-EAARS-CB-0275 38.5 21 SP-SM -1 
CPOS-EAARS-CB-0~75 48.5 21 SP-S\1 6 

CPOS-EAARS-CB-0275 73.5 22 SP-SM 10 
CPOS-EAARS-CB-0275 58.5 23 SW-SM 9 
CPOS-EAARS-CB-0275 63.5 lS SW-SM 7 
CP05-EAA RS-CB-0276 28.5 27 SP-S!\1 6 
CPOS-EAARS-CB-0276 33.5 27 SP-SM \1 
CPOS-EAARS-CB-0277 28.5 24 SM 13 
CP05-EAA RS-CB-0277 33.5 30 SM 16 
C'POS-EAARS-CB-0278 33.5 24 SP-SM 6 

CP05-GAARS-CB-027R 28.5 1:! SW-SM 9 
CPOS-EAI\RS-CB-0280 2~.5 13 GP-GM 9 
CPOS-CAARS-CB-02~0 33.5 2!l SM 15 
CPOS-EAARS-CB-02RO 38.5 24 SP·S~ I IJ 
CP05-EAARS-CB-02SO 43.5 25 SP-SM II 
CP05-EAARS-CB-02RO 5~5 23 SP-SM 10 
CPOS-EAA RS-CB-0280 f>!t5 23 SP-SM 10 
CP05-EAARS-CB-02~0 48.5 29 SW-SM !( 

CPOS-Ei\ARS-CB-0281 13.5 '4.7 
CPOS.CAARS..l'B-0317 '-I 25 SP-%1 1.2 
CPOS-EAARS-CB-0329 23.5 2b SP-SM (• 

CP05-E \ARS-CD-0~29 33.5 16 SP-SM X 

CPU5-b\ARS-C ll-0360 23.5 ,., SM 15 
CI>05-Et\ARS-C B-0365 :!X.5 21 S\1 31 
CI'05-CI\ARS-CB-0.'65 33.5 13 SP-S\1 II 
CI'U5-E:AARS-CB-0373 3-l 2(> sr 5 
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Table 44 Continued- Caloosahatchee and Pinecrest Sand Laboraton Soil Tcsline. 
ASDI\1 -200 

Boring Number Depth Moisture 02487 Sieve Clay co3 
(feet) (percent) Class (percent) (percent) (percent) 

CPOS..EAARS-CB-0406 33.5 13 SP-SM 13 
CI'OS-E:AARS-RB-0282 30 g S:vl 17 
CPOS-EAAR S-RB-0282 -15 I-I SP 2 
CPOS-EAARS-RB-0281 (.0 SP-SM 8 
CP05-EAARS-RB-0283 40 17 SP-SM 6 
CP05-EAARS-RB-0283 45 GP-GM 6 
CP05-EAARS-RB-0283 (>{) 8 SP-S:vl 8 
CP05-EAA RS- R B-0283 70 SP-SM 15 
CPOS-EAA RS- RB-0284 40 2 GP 4 
CP05-EAARS-RB-02t\-l -15 GP-Gl\1 (, 

CP05-EAARS-RB-02~4 55 16 SP-SM 9 
CPOS..EAARS-RB-0285 40 SP-SM II 
CP05-EAARS- Rl3-028~ 45 SP-SM 7 
CP05-EAARS-RB-0286 30 16 SP-SM 6 
CI'OS-EAARS-RB-0286 65 21 SM 16 
CI'OS-Et\ARS-RB-0286 35 24 SP-SM 5 
CPOS-EAARS-RB-0286 -10 SP I 
CP05-EAARS-RB-02~6 45 SP 3 
CPOS-EAARS-RB-0286 50 SM 18 
CP05-EAARS-R8-02R6 60 14 SP-SM II 77.1 

4.2.5 Ochopee Limestone 
The lop of the Ochopee Lnne~tone Member of the Tamiami 1-onnation was penetrated by the 
I 00- fOot long borings. and the total thickness was penetrated by thl! rotosonic dnlled borings. 
The top ofthc Ochopee Limestone. as judged from the topmost SPT samples recowred and from 
the top in the rotosonic drilled borings, ranged from 63.5 to 89.3-loot depth, wi th an average of 
74 feeL It averaged about 90 feet in the rotosonic drilled boring~. In the borings, the Ochopee 
Limestone consisted of variable proportions of line, subroundcd quam sand and fine to medium, 
angular to subroundcd calcitic sand. Gr,nel sized aggregate clasts of the sand arc common 
especia lly in the rotosonic drilled borings. 

Density in the Ochopee Limestone a~ judged by SPT blo" counts to 1 00-foot depth was mostly 
medium dense to dense \\ tth lesser instances of very dense zones. or refusal on apparently hard. 
cemented 7ones. Samples sent for labomtory testing were were classified as per USCS as mostly 
SP-SM (3~). SM (24). and SW-SM (17) with a few GP-GM (4) and GW-GM (2). Percent 
passing the 200 steve ranged from 7 to 30 percent \\- ith an a\·erage of l L 7 percent. Moistun: 
content and carbonate content ranged from 7 to 28 percent and 32.8 to 78.8 percent. averaging 
18.5 percent and 65.8 percent. respectively. (Table 4-5). 
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Table -1-5 Ochopee Limestone Laboratol") Soil Testing 

ASDM -200 
Boring Number Depth Moisture D2487 Sieve Cla) C01 

(feet) (percent) Class (percent) (percent) (percent) 
CP05-EAARS-CB.{) 189 6R.5 18 GW-GM II 
CP05-EAARS-CB-D 189 88.5 25 SM 17 
CP05-EAARS-CB..() I89 73.5 24 SP-SM 8 
CP05-EAARS-CB.{) 189 83.5 22 SP-SM 10 
CP05-EAA RS-CB.{) 18<1 7!1.5 45.9 
CP05-EAARS-CI3.{)189 73.5 69.1 
CP05-EAARS-C6..() 190 93.5 22 SM 14 
CP05-EAARS-CB-0190 68.5 19 SP-SM 12 
CP05-EAA RS-CB..() 190 78.5 22 <;P-SM 12 
CP05-EAARS-C6..()190 73.5 65 
CP05-EAARS.CB-O 190 98.5 67.7 
CI'05-EAARS-CB-O 191 68.5 20 SM 13 
CP05-EAA RS-CB..() 191 lJ3.5 23 SM 12 
CPOS-EAARS-CB-0191 73.S 68.9 
CP05-EAARS-CB.{)I91 78.5 67.8 
CP05-EAARS-CB-Ol92 71).5 SW-SM 9.2 
CPOS-f-AARS-CB-()1<14 83.5 SM 16.2 
CPOS-CAARS.CB-0194 735 SP-SM 8.9 
CPOS-EAARS-CB-0194 53.5 S\\ -SM ll-9 
CPO~·EAARS-CB-0195 71!,5 SP-SM 9.3 
CPOS-F.AARS-CB-0195 ~3.5 S\\ -Sl\1 97 
CPOS-EAA RS-CB-0256 91 :!I SM 17 
CPOS-E.AARS-CB-0256 95.5 l'l SM 20 
CPOS-EAARS-CB-0256 91.1.5 22 SM 20 
CPOS-F.AARS-CB-0256 70 28 SI'-SM 13 
CPOS-EJ\ARS-CB-0256 76 28 SP-SM II 
CPOS-EAARS-CB-0256 ~0.5 26 SP-SM 10 
CPOS-EAARS-CB-0256 65.5 21 SW-SM 14 
CPOS-EAARS-CB-0256 85 26 SW-SM 10 
CP05-EAARS-CB-0256 8<1.5 22 SW-SM 9 
CPOS-FAARS-CB-0266 l(5 1-l GW-GM () 

CP05-EAARS-CI3..()266 73 21 SW-SM 10 
CP05-IoAARS-CB-0266 7(> 18 SW-SM II 
CP05-EAARS-CB.{)266 M9.5 14 SW-SM 8 
CPOS-EAARS-CB-0267 88.5 21 SM ~9 

CP05-F.AARS-CB-D275 83.5 20 SW-SM II 
CP05-EAARS-CB..()27.S 93.5 II! SW-SM 1:! 
C'P05-EAARS-CB.{)2l:i0 73.5 26 SM 12 
CPOS-hAARS-CB..()2tiO 83.5 21 SM I'! 
CPOS-Ct\t\RS-CB-{)2~0 8K5 2.1 SM 12 
CP05-FAt\ RS-CB-0280 93.5 .24 SM l"i 

CP05-F.AA RS-C B-0280 7S.5 l•l SP-S\1 X 
CPOS-EA.\RS-CB-0280 'll!.5 24 SP-SI-.1 II 
l'P05-LA.\RS-RB-02S2 7(1 7 GP-(,\-1 7 71.3 
l'P05-EAARS-IU3-02l\2 65 J-l UP-G\1 7 
CPOS-f ·\.\RS-RB-02X2 X{) SP-S\1 7 
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Table 4-5 Continued -Ochopee Limestone Laborato1·) Soil Testine 
ASOM -200 

Boring Number Depth Moisture 02487 Sieve ClaY co3 
(feet) (percent) Class {percent) (perc~nt) Coercent) 

CPOS-EAARS-RB-0282 85 SP-SM 8 
CPOS-EAARS-R B-0282 115 20 S}.l 27 
CP05-EAARS-RB-0282 120 22 SM 26 
CPOS-EAARS-RB-0282 125 SM 19 
CPOS-EAARS-RB-0282 130 21 SM 25 32.8 

CP05-EAARS- RB-0282 135 21 SM 21 
CI'05-EAARS-RB-0282 ISO SP-SM 7 
CP05-EAA RS-RB-0282 155 GP-GM 6 
CP05-EAARS-RD-02R2 95 22 SI'-SM 6 
CPOS-EAARS-RB-0282 145 13 SP-SM 11 
CPOS-EAARS-RB-0283 75 SP-SM 8 
CP05-EAARS-RB-0283 110 ~~ SM 14 75.5 
C:P05-HAA RS-RB-0283 155 SP-SM 11 
CP05-EAARS-RB-02S3 100 II SP-SM 9 71.7 

CPOS· EAA RS-RB-0283 140 19 SP-SM 10 53 
CPOS-EAARS-RB-0283 115 16 SW-Slvl 12 75.9 
CPOS-EAARS-R B-0283 125 13 SW-SM 7 77.7 

CPOS-EAARS-RB-0283 ISO 13 SW-SM 8 68.3 
CPOS-EAARS-RB-0283 160 14 SW-SM \) 67.2 
CPOS-EAARS-RB-0284 100 11 GP-GM 6 
CP05-EAARS-RB-0284 120 13 SM 13 
CP05-EAA RS-RB-0284 70 (j SP-SM 7 7l!.~ 

CP05-EAARS-RB-0284 7S SP-SM 6 
CP05-EAARS-R 8-0284 'J() 15 SP-SM 7 72..1 
CP05-I:AARS-RB-0284 110 SP-S\1 9 
CP05-b\ARS-RB-02l:>4 115 SM 13 
CP05-EAARS-R0-02R4 125 10 SP-SM s 
CPOS-EM RS- RB-0284 140 9 SP-SM 7 55.4 
CI'05-EAARS- RB-021!4 ISO SP-SM 9 
CPOS-F.AA RS- RB-0285 70 SM 13 
CP05-EAARS-RB-0285 75 SP-SM 11 
CP05-EAARS- RB-0185 110 SM 16 
CPOS-EAARS-RB-0285 115 SP-SM II 
CP05-EAA RS-RB-0286 75 13 SM 13 n 
CP05-EAARS-RB-021!6 110 20 SM 30 
CI'05-EAARS-RB-0186 70 SP-SM II 
CP05-EAARS..RB-02X6 80 12 SP-SM 7 

("1'05-FAARS..RB-0286 'lS 17 SI>-SM 8 
C PO.S..EAARS-RB-0286 105 14 SP-SM 7 
(.' 1'05-C \A RS- RB-0286 115 SI'-S.\.1 10 
CI'0.5-I:AARS.RB·0286 125 r' SP-SM 12 
CPOS-EAARS-RB-0286 140 IS SP-SM 7 58.2 
CPO.S..EAARS..RB-0286 150 SP-S\1 IU 

CP05-EAARS-RB-0286 155 SP-S~l II 
CP05-CA.\RS-RB-tl2Sh ~!l5 21 SW-S'vl I:! 
C P05-EAARS-RB-02HC> 91!.5 15 S\\'-SM 12 
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4.2.6 Unnamed Sand Formation 
The unllllltled sand f01111!1tum was encountered m the mtosontc dnlled bonngs bet\\('C(J the 
Ochopee luncstonc and the Fort Pearce Fonnnt10n It cons1sts mosll> of hell). IU!lifilrm. fllk' 
gnuned. ubroun,lcd quartz. ..and :.imilar to th:u of the rmccrcSJ :md Member, h\11 11 15 Ill). II i~ 
id.:nttlictl pniTI!lnly h) the ydlo\>.-gr&y ~olor. 

Srunrk-s ~~o'lll fur laboratory tesung \\ere a'''gncd l '\( \ d~b,llkallllll~ uf S\1 (I'll. SP-Si\1 t·n 
uno ('1, t\11 (I) Pcl'l.:cnt pa:.~mg the 200 "1:\C JaOI~CO hom II to -II rcrl·cnt \\llh an~n.:mgc of 
14.4 pcrt.:cnt l he m01~turc contcm on :.;mph:~ h.:~lcd rungcd bet'' l.!l'll I] percent lll11.1 21 pcrccnt 
<IIlli uvcmg..:d I X.l percent. Carbonate cun1cn1 ranged from '6.6 111 fll 6 p~:rc..:lll '' ith on uveragc 
ol-17 .CI pcrccnl ( I able 4-6) 

I I I 4 6 I b S 'I T f, h U d I l U II) C - ,u oratorv , 01 c~t nl.' or I c nnamc an< I COC' ' I vcr • ormat10ns 
ASDI\1 -200 

Borlna ~umber Deptb Moisture 02487 Slru ("Ia~ ( '0 ) 

(feet) (percent) Class ( percml) (IM'r"at) (pe~af) 

I •n~mcd ~orm•lloa 
< 1'0~ 1 ·,\t\RS. Rfi.02~2 lt'O 1!1 S\1 211 ~~ 

t Pf)q \AR..,.Rflol.ll' 1 Is:' 20 Cl-~11 .. , ~3.6 

( Pfi~I ~\,\R..,RB.02ll1 165 20 ~\I l.l 411 
t POS.bJ\ \RS.Rii .. •~I!J ~~o ::0 ~\I 29 ,-.1 
l PO~ I A \RS.RR.Ol!i~ I 'I' 17 ,,, :!7 lt•h 
('PO\. I AARS..RB.02SJ liS 17 SM n 48, 

t 1'0\.1·1\AR"- Rl:i-tJ2&4 IS' I~ S\1 .3~ 
l POS-I'AAR'> RB.Oll<4 155 12 sp.sM II 0 
< PO~I ,\ \R..,.Rit.02!!5 150 19 SM ~ 0 
( P0'-1 AARS..Rft.QlS~ 155 I~ !o."\1 19 ~ 

< PO'-l 'AAR'i-R8.(J2l'S I ,-~ I II> ~· ~· 7 
,, POS.I:AARS..Rit.O.!iiS I 190 I 211 S\t 47 
<PO ... I AARS-IUUIZF-6 I li5 I IIi S\t 19 
(:'l'OS. Fi\ARS..RIJ.O:!Rfo 1;>.0 21 S\1 37 
( PIIS.EAAR~RJI.fi!MJ 1611 2\J sp.,\1 12 hlh 

p,.,.,,. IUHr I nrm•Jioo 

t I'OS.I 'A:\R;;..IUi·021<2 2!5 'I• \II 7S 
C 1'!1~-l1\ \RS.IUI lllX! !00 lU S\1 '4 

_CJ~U< l'hARS.RII~1:xJ !15 ~s "" .!'I 
_ ( 11!1 : I AAIO;·IW li2X1 200 2.~ S\1 .!2 23.9 

C 1'11 ~·1 AAitS·IW-!12tn 205 ~(, Si\.1 2\ 305 
- ,·ru<· 1· ,,,,(..,. ttn·n~K·l 225 ~~ \II ·~I 

f- !__1~_!.~ I /\ \RS·RII ll!X.I 205 1l S\1 .u 
l I'US.I ,\ \R;;..RH-Hll<-1 210 :t. S\1 .n 
t I'll\. 1'1\ \RS.KB·II2N< ;o~ 12 S\1 111 IJ 
< 1'CJS.I.A 1\RS. RII.O.!IIS !10 301 '" 41 ~ 

C J'!IS.I AAKS.R£1-U2b< l:J5 43 (I 71 
CN\.l AARS.RB·O:Zii~ .:·< 4l Mil !I') ~~ 

C l'(lq AARS..RII.OO~S .:~. 101 Mil ~ !.'"' 
( l'0'-1 <\ARS.IUHlZSS ' I IC' tl ~ 

< 1'0\.b\i\KS..II.B~S "t'.:" i 14~ (II M 
C 1'0\.l 1\AR'i-f(Jl.Qll\~ I l..!~ I I ~I Mil 9li ~I 

( P0\.1 1\ARS.II.II.{l:!Sfl I ~1' I ~ Ml n 
C 1'0\.l <\ARS.II.II.O:Z•ti I 19S I IQ S\1 ]J 
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4.2.7 Peace River Formation 
1 he tnp uf the Pllace R1W1 Fonnnllon was penc1ra1ed u1 1he rmo~onac dnlk<.l bormg!-. ttnd all 
ended Ill lhc fonnation The top or the lill1nahnn ranged 11·om 191 to 200-IOOI depth. and 
a\ eraged I i.J7 li:d. In the boring~. 11 nlllql~ con::.t~l\."<i of' Cl) tine ~ill) sand. gmding In more 
finely gramed Wllh dcptll Samples sent lO the lnbnr::tlOI)' were uses dassificd as SM (7), ML 
(3). Cl (2). and Cl-1 (I) Percent passmg I he 200 'iiC\e nmged from 22 10 99 percent v.1th an 
O\erage of 50.2 percent. f\\o mrbonatc content h!Sb returned 2J 9 to 30.5 percent. \l01~turc 
content ranged bel ween 19 and 148 percent with nn uveragc of 44.!l pcrccnl. (Table 4-6) 

4.3 HYDRAULIC INTERVAL TESTING RESULTS 

At two of the lucatons (RH-0238 and RB-0286) lhc static \\Uler level below ground level was 
progm.saYcl}' lo\\er as th: hole" u' drilled deeper -\1 RB-0285 th1-. trend ''as rc'tc~cd. In RB-
11284 the trend was for 1hc w;ncr levels w IO\\er W1lh depth apart from the uppcrmo~t (40 to 50 
feet) whacb wa~ lnwer than 1re ~wtic wu1cr level ;ll the 70 to 80-lool intcrvul At RB-0282 the 
le\ els \\ .:rc gencmlly lh.: same '' llh depth until I '5- I 60 feet where the ,uuac le' e1 was lugher 
thnn the 'itrma above. 

The pH. temperature. and conducll\'lty of ctllucnt stream were gcncrnlly ~:hccked twice during 
the pumpmg of each tnlerval m boring!> RB-0284 and RB-0284. once about one-half Wa) 
through pump tcstmg und unce near the end. The rc~11hs of the chcmtStl)' monuonng urc li:.tcd 111 

Table4-7 

Tablt• 4-7 Groundwater Chemist!} Monhorin~ Result~ 

lntrn·111 Parametl.'n RB-0210 RB-112~ 
llcpth (fc~t) hrh dalll L111e data E11rh dahl 1..111~ data 

40-:'10 pll 7.63 7.43 C!6 7.3 
Tcnlp ( 25 I :!5.0 :!5.4 24.Q 

{ ·onducliVIl\ 
( rn•~-roSic1n:1is) 

927 1\92 653 I'M 

7H-NU pll H3 7.39 7.21\ 7.-11 
Temp "(' 25.0 :!4.9 25.7 15.7 

C'ontluCIIVIIY 2410 1-140 993 1017 
lmicroSicmcn~) 

l!G-1:!0 pll 7,65 7.W 7~11 7.-lh 

femp'C 24.H 24.9 25.~ 25.2 
( 'ondUI:II\il) 2690 26!!0 -Ui..O 4700 

(mi~'IDSJcrn•'ll~) 

150-1611 pll 7.5 743 7.32 7.55 
Temp ·c ~I 24.9 2.53 25 I 

l't>nOU\:ti\ 11) -l6S«l 4700 7~·to 72QCI 
(ltltcroSti!IIICOS) 

('he Ctmdu~,.U\ It} n.~ulb inJicaiC I hat thc:.' 1\ atcr q~tafity th:Crcasc.; With dCJllh in h<llh t•orchnJc.., 
lmm nun bracki~h .11 the wp II' hrack1'ih .11 deptlt nu~ ~uggcsts that there ~~ nl\1 muc.:h \Crtll~JI 
nnwme111 and 1111\tng OJ' I he groundwater 

( ompanMm of the ~amt.: depth inlc!';~h bcmccn the 1\\n borehnll!j mdtc:tlt~ that there urc 
'tgnilil'Unt hori:tollhtl vanallon~ Ill lJUi!lilv 
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4.3.1 Aquifer Responses 
lhi: ptunpmg ume;drmnlown data ha \e hcen anal) .1\:J usmg th" t <IOper-J.a~:ub straJ!lht lint.. 
method (semilog plot) und the llanttash cur\c matchang method (log-log plot). Where the 
recln cry du1.1 \\e!'l: ~tntabk tht.:)' have lx.'Cn analyz.:d \l'.mg the looper-Jacob '-lnlight line 
method. The umts of tr.ut~m•ssi' it)' Ill\! feet .,qunn:d per Ja} cteer ·m•y) Result:.. are pre;;ent"'tl in 
Tnbk 4-8 through Table 4-12. 

1 here are large differences between the transma:;sivities dcternuncu for the pumping data by the 
l>Cmilog and log-log plot method-". The tran:.misM\ itie!. determined wllh the s~.:milog method are 
generally characteril>ttc of the typelo of eanh materiab encountered The transmisstvlllcs 
determined by the log- log method arc too low for the typ~·s of earth material-. encountered. and 
the data curves did not generally lit the type curve well. The tran~misMvities determined by the 
.. emilog method are more representative or th" in situ materials. 

Where av:uiHbh:. the tntns.nJI~~tVIltc<. dctcnmncd from the rcCO\CI) data gencmll)· an: 
comparable to the transmts~ivilles dctcnuint:d tor lhe pumpmg data by the scmllog method. JUSI 
~;hghtly higher. TI1e dnnHlown m pumped \\dis ~~ gcncmlly higher thnn the Jrawdown in the 
nqmfer, so analy~Cl> of the data generally undcrcstinuucs the ln.msmi~si' ity The analy"'" or 
rceovcry data tends to tnlltgate the problem and thus gtvc:. rcsult.s that are more rcpresentali\C of 
the aquifer churacterisucs. Where nvui tablc. the transmisstvitics dch:m1ined by the recovery 
nnul)l>i!S !>hould be used. and the transmissivtttes dctcm1incd from the pumrnng data hy the 
<>Cmtlog mcth!'d o;.honld oc U'>cd mhen\ i'>e. 

Titc resuiL., tabulated below mcludc the pumpmg rate!. and the mcaloured drawdowm. (lt 30 
minutes of pumping. Sincc the pumping rate~ for each interval wen.: similar. the dn1wdowr!!> arc 
Ill\ ers..:ly rel;ned to the ~alculated tr•msmL.;,\1\ tiles. arul the greatest ran of the h'tal draw~hw .. n 
\\il'- achre\CU m the fir..r J O mmut~s of pumpmg m each ml~n;al The total JrJwdown 111 Rn-
02X5. ~(I to 50 [eel "~~~ les" than 0.1 foot. too ~mall to prov1tle d~1ta ~mtablc fur analyst:. !'llo 
tn•nsmis..-.i>ll\ ~~ gt\'Cil for that tntcrval Ho\\ C\ er, cun~Hknng the small urawtlo\\ n. the 
rrnn~IIDSMVII) •~ probabl> lught'r than that in RB-0283. 40 1(1 50 ft.-.:t. The datu lor RB-02!13. 40 
lo 50 feet. IS u.bo quc::.tJOnable bccam.e of the ::.mall drawdown. but the data at k-asl ~hO\\l- <~n 
upparcm hncur trend. Both of these tests indtcatc high transmissi\ lly intervab. but quuntitnti\c 
dctcnninatiOtl> cannot be made. 

lhe comrletc rump mg tc~t data and unaly<,e' arc contmncd tn \ppcndi' .t h should be noted 
that a pnrttnl collapse l11lcn occurred rn the op~.:n hole mtcn nb durtn!_! the pump mg tests and was 
detected b~ me3sunng. tlw hole depth og:un <ilkt the te:.tmg (sec Tahle 4-R). 

BtACK & VEATCH 
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Table 4-8 \ ttu ifcr llum lclcrhtics for R.B-0282 

R.B-11282 Pumpln~ 1)1'11\\- R~t(O\tr) Stmilol! 
Jnten :II nile (J!pml doMn 81 munlturln~ plul ttime 
Depth and 30 pt'riod "'· (feel) dunllion minutes or (minutes) dnn~dOMO) 

tmloule\) pumping (f~l1fcbt)) 
(feet) 

60-70 ll:i 2.44 (_ 

90 14 5300 
81)..9() IX 0.2<) c 

50 30 25500 
120-130 2.-1-1 18.52 ( 

120 60 63 
150· I 60 IS I c 

(\() -15 18500 
C = Conlim."<< or unconfined aquifer wllhout ddaycd y1eld 
L = Leak} cunlined 
U - Unconfined aqUifer with dela)ed) 1eld 
gpm Golloru, per mmuac 
fecr Ja) 1 ransmi\SI\ ity units in fect squared per day 

Log- Jog 
plot (time 

''· dra""" 
dOMO) 

(fecr!lcbt)) 

L 
540 
L 

1750 
L 

0.002 
L 

930 

fable 4-9 \qui fer Characteristic~ for RB-0283 

RB-021l.l l'umplnJ! Draw. Reco\'Cf1 S11mllo~: 
lnttrul rate (gpm) do..-n at mnnltorlllg plot (time 
Depth 11nd 30 prrilld H. 

(fr~tll duration minutes or (minute'\) dn1MdOMR) 
lminutt'1\} pumping ( £eet: Ida) ) 

(fret) 
-1{).5() 1~.75 0.05 c 

30 I() 1>3200 
70-~0 18.5 2.28 ( 

7~ 30 7300 
110-1 :!II 11).5 3.8 c 

7() 30 5900 
l51l- I 60 18.5 2.61 c 

65 10 67()() . . . 
C Confm~tl or unctlnhned aqu1fer '' 11hou1 delayed y1cld 
L Lc.alo.' con lined 
lJ l 1nc:onlincd aqwll.-r '' 1Lh delayed y 1eh.l 
gpm Galhm~ per minUL•' 
feet • da~ 1 r.ln.,Oli'Si\ II)" unil!\ in f~'\."'1 ~uan:tl (l<!r d:t~ 

BtACK & VEATCH 4· 

Log- log 
plot (time 
•s. draM<-

do\\ D) 

( fcet1 
Ida.) I 

L 
5700 

L 
105 
L 
70 
L 

100 

!\larch. :!006 

tfccl /Wa)) Rero\tr~ 

~"milo~ 
plot 

(lime H. 
drawdowo) 
tfeer/c&~l 

5765 
U (early) 

9900 roo fast 

4. 1 

IJ90(I 

(feet' /dll)) Recote~ 
SemiJog 

plot 
(time u. 

dra~do\\o) 

treertda\) 

Too f<bi 

7200 

86(Xl 

725() 
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'fable 4-IU \quifcr Charach:ri\ tic\ for RB-(128~ 

RB-02114 Pumpilll! Ura"- Rt:C0\~1) s~milol! 
lnter-al rate (~pm) do•~n at moni toring plot (liml! 
Depth und 30 period H. 

creel) duration minute~ of (minute') dra•1 doll n) 
(minu te~) pumpin2 (fcet:/day) 

(fed) 
-t0-50 18.5 0.105 c 

30 10 Bad Data 
70-80 18.5 0.65 c 

60 30 27000 
11 0-120 llU 1.74 c 

30 10 14200 
150- lhO 18 5 2.67 c 

60 30 10400 
( Confined or unconfined oqu1fcr '' tlhout delayed yteld 
L Leaky confined 
U Unconfined aquifer "iU1 delayed yield 
J:!P'l! Gallons per minute 
f<!et· day = Trammb:;l\ II) unit.s tn fect <;quared p.:r da) 

II)C \Q UI er T II 4-1 1 \ ·~ Cb · r ara cten~ tCS 

RB-028~ Pumpln~: Draw- Recover) Semllog 
lnten al rate down at 30 monitoring plot (time 
Depth (f.WnJ) minute$ of ~riud \\. 

(ft't' ll and pumping (minutes) dra\\do\\n) 
duratlo11 creet) (fed /dll} l 
fmiDUIC)) 

40-50 Stepped 5.34 
16 max 14 

70-80 Sterpcd 12.07 
15.6 14 

(max} 
II 0-120 20.5 1.08 l 

60 14 20~0() 

150-160 !2.5 2.92 c 
120 14 IU!IOO 

- - .. 
C- tonhnl>d or um:onltnlXI aqutfer \\tllulul delayed ytdd 
L • I caky confined 
L Unconlin<!J aqutlcr "tth dclayl!d yu.:ld 
gpm Gallon~ per tntrllllC 
l~ct ' dav l rnn~m1s~1 \II\ unn~ •n I eel ~t]Uared per dil) 
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to~ lug 
plot (lime 
.s. dra"" 

down) 
(feet~ fday) 

L 
8900 

L 
800 
L 

5~() 

L 
370 

or - -RB 028~ 
Log - log 
plot(tlme 
n . dra\\ -

dO\\ PI 
(f~.>etida~) 

L 
1!!00 

l 
~00 

t\lan:h. 2006 

tf~:et'/cny) Rttn~~r;. 

' cmllug 
pltll 

(lim~ H. 

dri!WdO\\n) 
((eerJda,·) 

l't~o fn•t 

325()0 

I uolast 

Too la~t 

(ft•er/da) ) Reco\'e~ 
Semi log 

plot 
(lime n . 

drawdo\\n) 
rrcet /da) ) 

166 

56 

Too fast 

10600 
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1 uble ~12 \qllifer C haractcri~tic~ for RB-0286 

RB-112!16 l'umping r>nm· Reco'''') !o!crnllog 
ln tef\ aJ rtUC do\\o at JO monitorin:,: (!lot (I imc 
Ocpth (!:Pill) minutes of period \\. 

(feN) nod pumping (minutes} d rn ''do" n} 
duration (feel) ctcct1/day) 

(minutes) 

.t0-50 18 14.06 c 
120 30 60 

70-tW 18 1.37 c 
75 ]() 2400 

110-120 IIU5 4.31 c 
75 30 4200 

150-160 18 0.91 c 
75 30 10400 

C Confined or unconfined uqu1fcr "nbour delayed } tcld 

L Leaky conlinl!d 
U Unconfined aquifer w1th ddayctl yield 
gl?m Gallons per minute 
tl- da" Transmls.,tnry urul5 m teet -;quarcd per da~ 

4 .4 GROUNDWATER MON"ORING R ESULTS 

LOJ!-10~ 
plot (lime 
IS. drll\\• 

down) 
(ft1d/day) 

L 
20 
L 

300 
L 
60 
I 

:!80 

'\•larch. 2006 

(feel /dn)) RctnHI") 
c.;cmilog 

Jlltll 
(time 1s. 

dr:1 Wd01111) 

(rccr/day) 

60 
U (early) 

400 7050 

6606 
U (early) 

50 12400 

Th.: ground\\UII!t le\d~ 10 tl1e three plC/ometers m ... tulled dunng Uu: summe1 2005 drilhng 
program were dctt:rmmed on \.m<!mbcr 22 2005 . fhe dnta arc tabulat.:d tn Tablt: 4-1'. The 
depths ore me<~,ured !'rom lhe top <II the flush mountt!(l pmtecti'vl.! caJomg. 

Table 4-13 Ground\\lder Depth~ 

Bonn~.: Interval Depth (feet) Depth to Water (l~ct) 
RB-02!!3 I OK to 121.5 2.3 
RB-021(4 68to 81 1.2 
RB-021(6 148 to 161 1.4 

lkACK & VEAi~ 



62
 

5.0 REFERENCES 

• 



63
 

BLACK & VeATCH 

South I lorida Water Management District 
EAA Rescnoir A-1 Geotechnical D:1ta Report March. 2006 

5.0 REFERENCES 

Harvey. J.W .. Krupa. S.L.. Gcfvert. C.G .. Mooney. R.H .. Choi. J.. King. S.A .. and Giddings .. I.B. 
Interactions Between Swface Wafer and Ground Water and E;lfects on Merc-ury 
Transpol'l in the Norlh-Central Everglades. U.S. ~ological Survey Water-Resources 
Investigations Repon 02-4050. 82 pages. 2002. 

McCollum, S.H .• Cruz, E., Stem. L.T., Wittstruck. W.H., Ford. R.D. , Watts, F.C. Soil Survey of 
Palm Beach Coumy Area. Florida. USDA/NRCS in cooperation with University of 
Florida Agricultural Experiment Station I 978. 

Miller. James A .. Hydrogeologic Framework of !he Floridan Aquifer Sys1em in r7orida and in 
Pcll1s of Georgia, Alahama, and South Carolina. U.S. Geological Survey Professional 
Paper 1403-B, United States Government Printing Office, Washington. D.C. 1986. 

Miller, Wesley L., 1987. Lithology and Base of the Smjicial Aqu[fer System. Palm Beach 
Countr. Florida: USGS. Water-Resources Investigations Report 86-4067, I sheet. 

Missimer. T.M. Stratigraphic Relmionships o{St,diment Facies ll'irhinthe Tamiomi Formation of 
Sowhwestem Florida: Proposed lnlrajormatianol Correlations. In: Scott. T.M., und 
Alman. W.D .. eds .. The Plio-Pleistocene Stratigraphy and Paleontology of Southern 
rlorida: Florida Geological Survey, Special Publication 36. p. 63-92. 1992. 

Rcc~e. R. S. and Cunningham. K. J. r~1·drogeolugy of the Grm Lime.,wne Aquifer in Sou them 
Floricla. United States Geological Survey Water-Resources 1nvc~tigations Report 99-
4213, United States Government Printing Office. Washington. D.C. 2000. 

Reese. R. S. and Memberg, S. J. Hydrogeology and Distribution of Salinity in r/1(! Floridan 
Aqu({er System. Palm Beach County, Florida. United States Geological Survey Water
Resources Investigations Report 99-4061. United States Govemme11. Printing Office. 
Washington, D.C. 2000. 

Schroeder. M.C., Milliken. D.L.. and Love. S.K .. 1954. Water Resources o.f Palm Beach Couwr. 
Florida: Flonda Geological Survey, Water Resource!> Studies. Report of Investigations 
# 13. 63 p. 

Scott. T. M .. The Lillrostratigraph~· of' !he lltlll'fhorn Group (Alioct'ne) of Florida. Bulletin No. 
59. I'lorida Geological Survey. Tallahassee. Flonda. l9l:lS 

Text to Accompany the Geologic Map of Florida. Open-File Repon No. RO. Florid<~ 
Geolog1cal Survey. Tallahassee. Florida. 2001. 

--- Pcr:.onol C ommunicalion. 2005. 

BLACK & VEATCH 



64
 

r::,\ \ Reservoir \·I Ccotccbnical Dnl:l Repo1r1 !\ 1arch. 2()(lfo 

Slad;. J..l •• Planmng Aid Lcner Ill Dcnnb \\'. Bamt:tt, A..:ting Chic!, Pl::mning D1vi~ion , l iSt\( ·r
datcu II March 2005. 

Whuc. Wilhnm A . 77u! c,eonun11holog,1 of tlw !-"lorida l'eni111111a. Bulletin No. 'i I Honda 
Bur.:-au ofG.:olog}. Tallalw~. rlonda. 1970. 

William::. Earth Sci<!nces. Geotechnical 1-"ie/d £\plorCJ/1011 )ummarl' Report· EAA f>alm Beac II 
Coumr. Fluricla. prepared lor !:>outh Florida Water ~1anagcmcnt Dbtrict, June II , 2004. 

Williams Earth Sciences. Addendum w Geuteclmicul Field £:o:plomtitm Summary Report EA.~ 

Palm Beach Cou111_1. Florida. prepared for South Flonda Water Mnnugerncnl Di~trict. 
July 31), 2004. 

-:-BLA,.._,.C,.-K""'&-V..,.EA""'T"'"CH-:-------------.5--,~----- ---- -



65
 

PLATE 1 
EAA RESERVOIR A-1 

BORING LOCATION PLAN 

• 
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1.000 l,(IQQ ...a:o --- ·-
Borll}lliD RB-0262 RB-{)283 

60-70 40-50 

BLACK & VEATCH 
bu~dinQ •worldoldlffttOJI<r 

Interval Depth 80-90 70-80 
(feet) 120-130 110-120 

150-160 150-160 

RB-0284 RB-0265 RB-0286 
4G-50 40-50 40-50 
7G-BO 70-BO 70-60 

110-120 110-120 110-120 
150-160 150-160 150-160 

EAA RESER 
HYDRAULIC I 

TEST LOC, 
Plate 

PtoJIK:t Nowne !MR c,... $"""' 
"'-'- P•ltnl 

Cn!at .. by Kilo» 
0.. -
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PLATE 2 
EAA RESERVOIR A·1 TEST 

CELLS BORING AND 
PIEZOMETER LOCATION PLAN 

• 
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250 125 0 250 
Foel 

legend 
Drilling Agency lime Period 

'ft Nodarse & Assoclllles. Inc Mar-May 200<1 
Tost Cell Borings 
¢ Nodarse & ASSOC18ItlS. Inc. Dec 2004 & Feb 2005 
Test Cell Piezometct,.. 
0 Noda1se & Assoaates lr>c Dec 2004 • Mar 2005 

Supplomen!al Borings 
0 Nodarse & AssoCiates Inc Jun - Sep 2005 

-Roads 

EAA RESERVOIR A-1 TEST CELLS 
BORING AND PIEZOMETER 

LOCATION PLAN 

Plate 2 
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PLATE 3 
EAA RESERVOIR A-1 

HYDRAULIC INTERVAL 
TEST LOCATIONS 
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APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 168-180 
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';-

SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS 

COARSE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
LARGER THAN 
NO 200SIEVE 

SIZE 

FINE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
SMALLER THAN 
NO 200SIEVE 

SIZE 

GRAVEL 
AND 

GRAVELLY 
SOILS 

MORE niAN 50% 
OFCOAASE 
FAACTlON 

RETAINED ON NO 
~SIEVE 

SAND 
AND 

SANOY 
SOILS 

~flrtAN!iO% 
Qf COARSE 
r~VoCTION 

PA.!;!OING ON NO 
• 'i'E'Je 

SILTS 
AND 

CLAYS 

SiLTS 
AND 

CLAYS 

CLEAN 
GRAVELS 

(LITTlE OR NO FINES) 

GRAVELS WITH 
FINES 

(~CIASLE 
AMOUNT OF FINES) 

CLEAN SANDS 

(UTil..E OR NO FINES) 

SANDS WITH 
FINES 

(APPRECIABLE 
AMOUNT Of FINES) 

UQUIDLIMIT 
LESS THAN 50 

LIQUID liMIT 
GREATER THAN 50 

HIGHLY ORGANIC SOILS 

SP 

SM 

sc 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

NOTE DUAL SYMBOLS ARJ; USED TO INDICATE BOROERLINF. SOIL CLASSIFICA TION:i 

WEtL~RADED GRAVELS. GRAVEL
SAND MIXllJRES, LimE OR NO 
FINES 

POORL Y·GRAOEO GRAVELS. 
GRAVEL • SAND MIXTURES, liTTLE 
ORNO FINES 

SILTY GRAVElS, GRAVEL- SAND
SILT MIXTURES 

CLAYEY GRAVELS, GRAVEl· SAND· 
ClAY MIXTURES 

WELL~RADED SANDS, GRAVELLY 
SANDS, UTnE OR NO FlNES 

POORlY -GRADED SANDS 
GRAVEl..l Y SAND, LimE OR NO 
ANES 

Sll TV SANDS SAND SILT 
MIXTURES 

CLAYEY SANDS. SAND CLAY 
MIX11JRES 

INORGANIC SlL TS AND VERY ANE 
SANDS, ROCK FLOUR SIL TV OR 
CLAYEY FINE SANDS OR CUI YEY 
SILTS WITH SUGHT PLASTICITY 

INORGANIC ClAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVELLY 
CLAYS, SANOY CLAYS SILTY 
CLAYS, LEAN CLAYS 

ORGANIC SILTS AND ORGANIC 
SILTY CLAYS Of LOW PlA5nCITY 

INORGANIC Sll TS. MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILTY SOilS 

INORGANIC CLAYS OF HIGH 
PLASTICITY 

ORGANIC C\.A YS OF MEDIUM TO 
HIGH PlASTlCfTY ORG.ANIC Sil TS 

PEAT HUMUS SW!Vo/P SOILS Wtnt 
HIGH ORGANIC CONTENTS 
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Hole No CP05-EAARS CB-0168 

DRILLING LOG T Dlvoslon InstallatiOn' =·"' 1. Project EAA Reservotr A-1 10 Size and type of bit. 3" bit. Rotary MelhOCI 

2. LocatiOn: N776662.9. E758833.1 - NAD 1983 1 1 Datum for Elevation Shown. NA VD 1 9AA 

3. Drllllna Aaencv· Nodarse & Associates. Inc. 12 Manufacture(s OestanatJon for Drill· DiedriCh D-50 

4 Hole No CPOS.EAARS-CB-0168 13. Toea! Number of Overburden Samples Taken N/A 

5. Name of Driller Eric Blum~e 14 Total Number of Core Boxes. N/A 

6. Direction of Hole 15 Elevation Ground Water: Not measured 
~Vertical CJ Inclined 16. Date Hole Started Completed 

7 Thickness of Burden: 0 .5 ft 
121712004 121712004 

17. Elevation Too of Hole: Not Surveved (ftl 
8 . Thickness of cap rock: 5.0 It 18. Total Core Recovery for hole: N/A 
9. Depth of hole: 50 It 19. Inspector: Cem Altuntas 

0 wffi I ~"1 z CORE 
ELEV. DEPTH w ClASSIFICAnON OF MATERIALS zrm REMARKS 

~ 
REC ;:.:::;; oo 

(ft) (fl) % ~~ ...J 
lXI 

~\ PEAT, Dark Brown 
0.5 -

0 

LIMESTONE. White, Moderatley 
Weathered, extremely strong, hard ~~c:~ 1 Dolled wilh a hand -t-OD= sampler to 6". Start 

core run time: -8:300am. End time: 
9:10am (0.5'-5.5') --2 

-
--
-
-r-
-

- i-
5.5 

Calcareous Sandy GRAVEL. white, 9 .. medium to very dense, wet, poorty - -, 
graded, subangular w~h sjij 1 C03=874% 18 6 

-
.· 7 ... - -

-.·.: .... ... - -, 8 

5015" - -.. 
2 -

- - 10 
: -
I; 

- i-
.. -

- ' 12 

-

- t-

~ i-
3 ~ 

14 

-
3 

' 
~,.~ FoR1.( l~ _......,.IO'T'I'M_ ou..c • l1ROJECT 

EAA Reservo" A-1 
I HOLE NUMBER 
~!:9.5·EAARI?·f§:.0168 __ 
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Hole No CPOS-EAARS-CB-0168 
DRILLING LOG (ConlSheet) I Eleva!JOn Top of Hole Not Surveye<l Sfooet 2 .. 

•s-t. 
ProJect· EAA Reservoir A· 1 llnstallatton 

0 
~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 

~ REC ~~ co (It) (ft) 
~ % ~~ -J 

CD 

•' .. 
-
- r-1 6 

-·. 
: , . 
... ~ :: -r-

.. ... 
-.. 

.. - -1 8 
16.5 ,. CaJeareous SiitY SAND-;-Whrte:'Very 5016" 

: 
dense, wet poorly graded, subangular --

·. with shell fragments 4 -. --: -f-. 20 
-. . ~ . .. 
-r-

.. -

--22 

-
- -

235 
LIMESTONE (Shell Hash) and 5012" 
calcareous sltiy sand as above - r-24 

5 }~~~~~~esl~~ ~~;e -: 
.. ~ run 23 5' lo 28.5' - r-

-
26 

: 
: -.. 

~EC=2 2 - -RQD=1 

-

- ~ 28 

10 
- r-

6 C03=29 1% 10 -
300 11 

caleareou5s-;ni's'AN"o7"t;iihlgTa;;e;y-- - r-30 
suff. wet. fine grained poorly graded -
Wflh shell fragments - -

-
- - 32 

-
- r-

f- - -r·- - -- - I 

~t,~:m~ lOS ,.....,.crn:;.a.- ~EC"' 
R~ 

.~NUMBER 
_ _ ;§6-ARS-CB:.\)16\1_ 
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Hole No CPOs-EAARS-CS-0168 

DRILLING LOG (ContSheet) I EleVation Top Of~ NotSuNifY1ld ~.. ......... ·-PtOject EAA Rl!serw<r A-1 l•~•oon 

0 --r-

~~ ~~~ ;t: CORE ELEV OEP'TH UJ ct.ASSIFICATION OF MATERIAlS REMARKS 
fill (Ill ~ REC ~~~ oo 

~ % -' m 

1-$2 

~ 

1 Soh .. fleta "*~r dlsS!fr!ld 
in ICOOf'danOI w11n N ASTM 
DoiiOQNIIOI\ 0 2088-113 

21401 --;10" ........... 
~ 

on2D' •pM-113triD 
• TOO) 

54 

~ 

~ 56 

~ 

1=-58 

1-

1-60 

:-
1-

1-62 

1-

1-

I-

I- 66 --

' 
+- f- - - - - - - r- ----- - ""= "=-PRO.:E-<:T 

I EAA ReseiYD.J!. A· I 
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Hole No CPOS EAARS-CB-0169 
DRILLING LOG I O.VISIOII lnstallatoon ~" 
I f>roted EM RtstiVOtr A· I 10 SIZe alld 1yoe or lllt 3" bll Rotary MtotnOCI 

2 Locallon Nn6662 9. E759333 1 · NAO 1983 11 Datum lor E~a11011 Shown NAVD t9l0.. _ 
3 0n111m1 Aqenev Nodarn & Associates Inc 12 Manllfacturer'a Des10nalion for Drill Dledroch D·50 

4 Hole No CPOS-EAARS.CB-0169 13 Total Number of Overburden Samplea Tnkan N/A 

5 Name of Driller Eflc Blumke 1• Total Number of Core Boxes: N/A -
6 OJtec:tron of Holt 15. Elevalron Ground Water Not meawred 
~ Verucal CJ lndined 16 Date HOlt S!arted Completed 

1 Th!CI!nen of Bwden 1 5 ft 
121712004 121812004 

17 ~Toft of Hole Not Surve~ 
8. Thlcl<ness of cap rode 5 0 1\ 

18 Total Core Recovery for hole: NIA 
9 Depth of no141 50 11 19 Inspector Cem Ahuntas 

ELEV DEPTH ~ CLASSIFICATION OF MATERIALS 
CORE Iii REMARKS ~~"' (fl) (It) REC oo 

Ill % ~~ ..J 
..J co 

u· PEAT Dark Brown 0 

tl~ -
t!t .~ Dfilled wM • hand -I-sampler to 1 5 It bgJ 

15 '·!!...!! COle run ~tan • _ 
UMESTONE, WMe, Shghlly wealtlered, 4 55pm Core run end 
extremely sttallg, hard ~ 5 15pm (1 5 ft • 6 5 -I-

ft.) 2 

-
-I-

-
' -

REC'"" 1 
RQ~ -~ 

~~I -
:.~ -I-

(>~ 

I 
f II Silty SAND. llghl gray meorum Clense, 5 

wet medlWTI grallled poooy !)laded --
I SUDangvtar calcareous. W1th shells and 1 17 

weatnered llmutone fragrnen!S -
6 

6 

- --e 
a~ 

same as above 2 - -
2 3 -

3 

I -r 10 

~ 

=1 12 

~ 
135 I -r -

l umeas abovo 3 -
3 

. 1-
-t 

7 .. 

~ 
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Hole No CPOS-EAARS-CB 0169 -
DRILLING LOG (ContSheet) I ElevatiOn Top of Hole Not Surveyed ~.:' 
ProJect. EAA Reservoir A-1 I InstallatiOn 

0 U!ffi 
I~~ z CORE -'m ELEV DEPTH w CLASSIFICATION OF MATERIALS c.:;; REMARKS 

(ft) (It) 
C) REC 

~~ 
oo 

~ '.!. ..J 
CD 

9 
•. .- --

7 16 34 

-
35.0 12 

Sin Sand; Light gray. medium dense, -I-

,· moist, medium grained, poorly graded. -.. subangular, calcareous, shell and 
·.:• limestone fragments - 1-3 6 

-

--
-

'•'' 

.. --. 38 

" . •. 7 
-I-.. 

8 10 -
400 11 

Sill Sand; Light gray. medium dense, -1-. 40 

moisl, medium grained, poorly graded, -
, . subangular, calcareous, shell and .. .. 

limestone fragments --
.. -

.. --42 

-
- -

5 
.. - i-.. 

6 .. 9 -
44 

45.0 '•. ·•· 9 
Silt Send; Light gray, medium dense, - i-

moist. medium gratned, poor1y graded, -
subangular. calcareilus. shell and - -.. limestone fragments 46 

-
- -
-

- 1-48 
48.5 

same as above 5 - i-
10 It -

500 10 

50 

End of Bonng at sa· -
r 

I NOT£S 
+- o• 

llli~rom.• 1em ....,..,.,,.._....,._,.... lPROJECT 
EAA Reservoir A·1 

I HOLE NUMBER 
CP05-~RS.CB-0169 
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Hole No CP05-EAARS CB-0169 
DRILLING LOG (Cont. Sheet) I Elevat1on Top of Hole Not SutVeyed -·01 . -... 
Project EAA Reservotr A-t I lnstallabon 

0 "!ffi 
~~~ z CORE Km ELEV DEPTH w ClASSIFICATION OF MATERIALS REMARKS 

(It) (It) 
<!) REC ::;;:::< oo w % ~i ..J 
..J m 

I-s 2 

1-

1 Soils .. Wet Y!sually Cl•sslfitd 
•n acc::or0anc1 with 1ht ASTM 
~0248&-SG. 

2. 1<10i1J ~met wltn 3fT drop lntd 
on 2.0 $j>litopoon (I 318" I 0 
•2"001 

f- 54 

1-

1-. 56 

f-

f- 58 

f-

1-60 

1-

f- 62 

f-

f- 64 

-

1-66 

1-

f- 68 

l 1-

f-- I - -- 70 

~"'9. rcrn.- 1~ ....,.__tn-.r.--.ar!T I. PROJECT 
EAA ResetVolr A· 1 

___lf0LE NUMBER 
CPOS-EAARS-CB-0169 
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Hole No CPOS-EAARS CB-0170 . 
DRILLING LOG I Dovisoon Installation. Shoe<1ol ·-1 Project EAA Reservotr A-1 10. Size and type of brt 3• bll. Rotary Method 

2 Location: Nn6162.9, E759833.1 . NAD 1983 11 Datum for Elevation Shown. NAVD 1988 

3 Dnlhng Agency Nodarse & AssOCiates, Inc 12. Manufacturer's Deslgnabon for Dnlt Die<lnch 0.50 

4. Hole No. CPO~EAARS..CB-0170 13 Total Number of Overt>orden Samples Taken NIA 

5. Name of Driller Eric Blumke 14 Total Number of Core Boxes: N/A 

6. Direction of Hole 15. Elevation Ground Water. Not measured 
~Vertical CJ Inclined 16. Date Hole Started Completed 

7 Thickness of Burden: 1.0 ft 
12/812004 121812004 

8. Thickness of cap rock: 5.0 It 
17. Elevation Top of Hole: Not Surveyed (II) 

18 Total Core Recovery for hole: N/A 
9. Depth of hole: 50 It 19. Inspector: Cem Alluntas 

0 II.! It 
~~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS CORE cilll REMARKS 

(ft) (It) 
<!) REC ::!;::i; QO 
II.! % ~i ..J 
...J Ill 

W' PEAT. Dark brown 0 
,,~ -

1.0 .. ~ ,, ,, DMIIed with hand 
LIMESTONE, light gray, slightly to sampler Core run -,.-

moderately weathered. extremely start: I O:ooam. Core 

strong, hard. vuggy 
run finish = 10:14am -

2 

-
~EC=SI 
~00=2 

1 - r-
-
--4 

-
- :-

-
6.0 

0 '"·· Gravelly SAND: light, medium dense, 4 .e, wet, coarse graoned, subangular, -
weathered limestone fragments I 8 

o.· - r-

6 

0 19 
0· -
•0 - - 8 

85 0 

-SiitY sa rid Consoifdated UMESTONE; 2 
light gray, very dense, moist, medium - -
graoned. subangutar, woth shell 2 C03:82.6% 25 

fragments. calcareous -
5012. 

- 1- 10 

-
- 1-

-
- 1- 12 

-

- -

14 0 I 7 

I Silty SAND hghter gray loose, mo1st, - -
I 

3 I SAND Willi some S11t 6 

I 
med1um gra1ned. subangular wrth shell 

and traee Gravel -
fragments calcareous 4 

14 

t!.f\i.f"C;:a.l ~~ ~ -~ l.§:JECT J HOLE NUMBER 
R~O,!!~ CPOS-EAARS·CB-0170 

· ~ 
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DRILLING LOG (ConlSheet) I Elevation Tot> or Hole Nol S""'ered 

0 ~~ 

ELEV OEPlli ffi CLASS1RCATIONOFMATERIALS CORE ~~ 
(II) (Ill (!J REC ~:, 

19.0 

~ % '~z 

.. , 

Silty SAND. light gray medium dense. 
moist, medrum grained aubanguiar Wllh 
shelllragments, cak:ereous 

Silly SAND. llghl gray, very deme 
R1005t. medMll coarse grained. 
subangutar calCareous wrtM shell 
fragments 

5 

6 

Holt! No CPOS-EAARS.CB-0170 

REMARKS 

s.-~ .. ·-
I ~"' oo 

.J 
ID 

-
- r,s 
-

-
O!lfiCUity on drlihng for 
6'·12' Possrblyhh --111 
Jtmestone seam 

7 
-i-

7 
-

13 
- i-zo 

-
-i-

-

5 
-i-2<4 

tnstan c::as.rng to 25 II ~ 
Ollel) Core nm start ~ 
12 40 Core run end~ __ 
12.53 (25-29 li). core 5010" 
penetrated only 4 It; _ 
Sift Is clogging the 

r----t--~----~b~a~n~·~'-----------====9r~ 

28 0 

JOO 

I 
I 
I 

Lt 

Shell hasll: gray, dense at the top. 
porous towards the bottQm 

Silly SANO. gray mec.um dense, moo1.t 
moowm to coa- gra•~. subangulou, 
cak:areotl$, w~a•~ered llmeatone and 
sheD lragments cmce g<aVRl 

7 

-
--
-
-i-28 

-

11 -
C03=40.3'4 13 

---;s-T 30 

----E -r ---E 

---t 32 

1-_._ 

~I 

I HOlE NUMBER 
CPOS.EMRS.CS1l170 

.... 

i 
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Hole No CPOS-EAARS CB-0170 -
DRILLING LOG (Cent Sheet) I Elevation Top of Hole. Not Surveyed s.-3 .. 

.. Sheet• 

Project EAA Reservoir A-1 jtnstallaUon 

0 wffi 
~~~ z CORE -'m ELEV DEPTH w ClASSIFICATION OF MATERIALS ~::; REMARKS 

(It) (ft) 
(!) REC QO 
w % <(:::l -' 
-' cnz m 

'· 

340 5 
Slny SAND; gray, medium <lense, moist. --. 

8 7 
medium to coarse grained, subangular, -

34 

., calcareous, weathered limestone and 8 
., 

shell fragments, trace gravel --
' -.. 

--36 
·. -
' · . . . -I-
. ' -
' -I-· .. 38 .. 

39.0 3 --Silty SAND; gray, loose, moist. med1um 
9 2 

grained. subangutar, calcareous. -
:·. weathered limestone and shell 4 

--fragments 40 

-
--
-
-I-42 

-
-I-

440 
... 3 

Silty SAND. gray, loose, wet, fine --
10 C03>=37.3% 4 

·, grained, subrounded, calcareous whh -
44 

shell ITagments 4 --
-

.. - ,-46 

-
1: -I-

-
-I-48 

490 1 --Stlty SAND. green1shgray, IO~e. wet, 
11 SAND W1lh some Sill 2 

fiMe grained, subrounded calcareous -
500 w1th shell !ragmen IS 5 

1 
50 

l Eno at Bonng at sa· -
NOTES -.,...., 

~'f.r'ORM )2:38 ...-.;......a7QIINII~tlt PROJECT ~tOLE NUMBER I EAA Reservoir A-I I CP05-EAARS-CB-0170 
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Hole No CPOS EAARS-CB-0170 -
DRILLING LOG (ConlSheel) I Elevat•on Topol Hole Not Surveyed ~."' 

~J!'ct EM R~rvotr A-1 linlllaOa!IOn 

0 wffi ~~ ... z CORE ElEV OEP'TH w CLASSIFICATION OF MATERIALS itm REMARKS 
(Ill \fll 

(!) REC ~~ 
oo 

~ ";(, -' 
al 

1-. 52 

1-
l&olo .......... ....ay-
., --""" INA!In.t 0.- 0148Ul 

2 ,401 hlmm« 'Mil\ 30" Ct\:10 Uleo 
I-

on 10 """'-' (1 Ml" l D 
wT ODJ 

I-

t-56 

1-

1-58 

1-

f- so 

-

~ 62 

1-

1-

1-

I- 66 

f-

1- 68 

I 1-

I ,_ 
~"- ·t - ~ -

-.:7; :.\• I ; "'------~ pq ,.._ 
__ ..____ - .,...-- .. 70 

OIE.T 
I EAA Resetvoit 1'·1 
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DRILLING LOG I DhllS•on 

1 PI'Oject EAA RetervOir A-1 

2 LOCOibOII N776162 9. E758833 1 - NAO 1983 

3 DnUUlQ Aoencv. Nodarse & Associates, Inc 
A Hole No CPOS-EAARS-CB-0171 
5 NIITMI of Onl~ Ralph Smrtll 

6 Oued.oon of HOle 
~ Verucal CJ lndlned 

7 ThiCkness or Burc!en 1.0 II 
8 Thlcl!ness of cap roclc. 5 2 tl 

9 Depth of hOle 50 tt 
0 

Hole No CPOS EAARS CB-0171 
ll11$1allatlon 

10 Stze and type or bit 3" bit. Rotary l\4et.:.h;.;;od;_ ____ _j 

11 Datum forF"""'I""' !:hOWfl NA-YQ..!IQA~--!LR------1 
12 Manufac:Wre<'s Desianauon for Onll Olednch 0.50 

14 T<QI Number of Cole Boxes N/~1'1---------l 
15 Elevauon Gmund Water NOI!Masured 
16 Date Hole Slarted Completed 

1217/2004 12171200A 
17 EleVation Too of HOle Not Surveved Ill\ 
18 Total Core Recovery for hole NJA 

19 Inspector Cem Anuntas 

ELEV DEPTH ffi 
C) CLASSIFICATION OF MATERIALS CORE ~~ 

REC I~::~; 
% ~~~ 

REMARKS l ~"l oo .... (It) (II) w .... 
"". 
~~ 

1.0 " . 

1--

I~ 

PEAT No sample 

UMESTONE. tan to light yellowl$ll 
b!UWII hard. Wong ,_,.taly 
wealhered . ..uggy 

~Co<S I 
r'00=3 

2 

3 

- siity SAN'D~I:Qht ir•Y mn<~luni CJerli8:o 
very dense ......,, l•ne to mlf<IIUITI 
grained, poorly gra~fl subongular I I 4 
sheU fraomems 

t 

I PROJECT 
EAA~r~1 

Gei-X dnllong mUll 
OouOie tube core 
baf'llll 

CD 

0 

-
- :-

-

2 

-
-t-

-
-:-

-

-

5 
--8 

3 
-

3 --
-

42 10 

-
5012" 

=f 
12 
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Hole No CPOS EAARS CB-0171 
DRILLING LOG (Cont.Sheet) I Elevauon Top of Hole Not Surveyed 

ProJect. EAA Reservoir A-1 I lnslaUat•on 

ELEV. 
(ft) 

DEPTH 
(ft) 

19.0 

23 5 

0 z 
w 
Cl 
~ 

.. -.... .. 

·.· .. 
· .. :· .. • 

CLASSIFICATION OF MATERIALS 

Grades to gmvitiysANc);-broWn, very 
dense 

CORE ~~ 
REC ::; ::; 

% ~~ 

5 

6 

REMARKS 

C03=82.7% 

I ~~ oo 
..J 
ID 

-
--16 

-

-, 
-
-r-,8 

4 
-r-

8 
-

20 
--20 

-

--
-
-,-22 

-
-r-

18 - r- 24 50/2" -
- -
-
- - 26 

-
- -

-
- r-28 

12 

28 5 
+----t--==-i'+~r'i-- - $AN'D;ianmedlum ditilse; wei. "-fin~:e~-·--~--+--t--------------c 

gramed, poorly graded, some sill, shell 
fragments 

I 
I 

!PROJECT 
EAA Reservoir A·1 

- r-
14 -
14 - r-

-
- -
-

3 
I ':!~~!'NUMBER 
~EAARS.CB-0171 ! 

30 

32 
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r- - - - -----~=----=--:----,-:::---:---.;-:--:--::-:-::-~~- Hole NJ?.. £:.f:'Q?.-EAARS-CB-0171 
DRILLING LOG (Cont Sheet) I Elevauon Top of Hole Not Surveye<l 

ProJKt EM Reservoir A-t J lnstellatton 

c 
ELEV OEPTH ~ 
jft) tit) ~ 

! :· 

335 

ClASSIFICATION OF MATERIALS 

Silty SAND. greenllh gray. m~tum 
dense to dense. wet flne gnun~. 
POOIIy graded, subroundeel, wrlh sheU 
fragments, calca11tous 

same as above 

cfrade$ iO WID. ~iii -g,;.;;jsii gray 
dense. fine gnunect wrth s/len fragments 

U!ffi! 
CORE -'ro 
REC ~~ 

'l(, lllZ 

8 

9 

10 

t---1~60~--0~~----------

1 End of Bortng at $0' 

-- --+---t--+ 

REMARKS 

SAND wrth I~ 5111 
Rnd Graver 

I ~., co 
--' 
CXI 

__2__!:-
8 34 

-
9 

-1-

-
-1-36 

-
--
-
-i--38 

8 
-i--

7 
-

9 
--40 

-

--
-
-,42 

-
-I-

10 

~-~ 

-
20 --

-
-1-46 

-

-1-

-

-r•a 
~ 

,6 
-

17 
--+so 

I I : 
I rm:i 

--!---!--+ ~ ........ --:----~---- -· ~ 
!PROJECT I EM Rek!t\00!! A t 
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Hole No CPOS-EAARS-CB-0171 
DRILLING LOG (ContSheet) I Elevation Top of Hole No! Surveyed Slloot4 .. 

4 Sheets 

Project. EAA Reservotr A-1 ltnslallatoon 

c wffi 

~~~ z CORE ~~ ElEV, DEPTH w CLASSIFlCATION OF MATERIAlS REMARKS 
(II} (II) 

(!) REC 
~~ 

oo w % ..J 
..J Ill 

~5 2 

~ 

1 Solis .. llt'd v~.s.A~~y dauffied 
In ICCOtOenc. with the ASTM 
~02A88-93 

~ 21C(W--30'"-....., 
on 2 r:t sp~,tapoon (1 313" 1 o 
x2"00) 

54 

-

I-
56 

~ 

~-58 

~ 

~. 60 

~ 

~ 62 

~ 

~ 

~ 

I-66 

~ 

- 66 

:... 

-l 
~roou t'le: _..,....,..""~ I PROJECT I HOLE NUMBER l EAA ReservOir A· 1 CP05·EAARS.CS.0171 

70 
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Hole No CP05-EAARS-CS.0172 
DRILLING LOG I ONislon IO$tallaUOII. ~·d ·-1 P!ojed_ EAA ReseiVOf" A· I 10 Sl%0 ancl type 01 bot 3" b~ Rocary Melllaa 

2 LDeii!JOn N776162 9 E759333 1 • NAD 1983 11 . DatU"! l01 Elt>.~l~l\own HAVD 1988 

3 Onlllng Age/ICY Nodarse & Assoc.ates. Inc: 12. Manuillclwe!'1 Oe$JanatJon f01 Dnll o.ednch 1).50 

• tioleNo c~1n 13 TOC.I NU~rol 0vertxltde!1 Samples Talcen. N/A 

6 Nam& of Dnllttr: Ralph Struth ,. TOI.II Numller of Core Boxes N/A 

8 Oorec:l1011 ol Hole 15 Elevation Ground Water Not measured 
l'ii:J Venlcal CJ Jnd!ned 16 Date Hole Stano<! Completed 

7 Thlettness of Burden . 1 2ft 
121712004 1217/2004 

17 Elevation Too of Hole. Not Surwylld 1ft}_ 
8. Thlcltne" of cap rod<: 4 8 ft 18 Total Core Re~very for hole. N/A 
9 Depth of hole: 50 II 19 lns~or: Cem Altuntas 

0 

li~ ~ ~~ ELEV. DEPTH ~ CLASSIFICATION OF MATER.IALS CORE 
REMARKS 

(fl) (II) REC oo 
w % ~~ --' 
-' CD 

=' Peat, Dar!< Brown, fibrous, organic 0 
t, c.!t material -
~\ Star1>1<! drnting at -12 2 20pm 13 minutes to -

i 
LIMESTONE: moderately to aloghlly ~re Get-X mud -weathered hard, strong. light yellowish 
broWn to while - -. 

- ,.-

ra~ I -

2 

-~ 

=1 
-

60 
ca1Caieo¥ sANifarid eemenled' 6 
sandstone, tan. With shells. very dense -

6 

I 5015" 
- -
-

r, - i-
85 '-caicaious siltY' SAND-arniiimeiiOiie,-- s 

I• 
light gray, loose - i-

'l 3 

8 

-
3 - f- 10 

-
- f-

...i 
-

I 

I =f 
• 

-t 
I Calcareous Sollv SAHO With shells 19M ~ 
I gray p0otty scw.ed. rme-gra<MO !OOR 

I 3 
~ t 

31: 

12 

14 

..l- I 
- --~t-==t; r,"'Z""W ... 

f n""f."'i·~-... ........ ~ PROJ<CT HOlf. NU' $ER "1 
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EU:V D£Pnil ffi 
Ill) (IIJ ~ 

-' 

ClASSIFICATION OF MA TERIAI.S 

' . 
' 

" 

185 
Grader> mediUm dense 

} I 

J I. 
GraYefty 5AND:ca.U.;ou.;-b;o,;;;;-,..;y-
de0Se 

280 
s-helii"calcar&o"Us -siy -sAN'D:-,~hlg7.v-
to tan. rlne gra•ned. poorly IOttod. d•nse 

4 

s 

I 

-
- -, 6 

-
--
-
- -, 8 

12 
-r 

14 
-

8 
-1-zo 

-
-I-

-
--26 

-
--
-
-r-za 

-- - 1-----------{ 

II 

20 
-1-

15 
-~ 

16 1.. 

---·-30 __ t 
[ 

--L-

1 
---1= 
_L32 

1 
I ily_ __ 
1..::..- - .___ ___::__-'--------~ t. ~tn!~-....... 

~ 
i"ll'~-:.~~~~~ 
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Hole No CPOS-EAARS..CB-0172 

DRILLING LOG (Cont. Sheet) I Elevation Top of Hole Not Surveyed ~3at 
• Shott• 

Project EAA Reservotr A-1 I Installation 

0 U! ffi I~., z CORE ;rm ELEV DEPTH UJ ClASSIFICATION OF MATERIALS REMARKS 
(ft) (ft ) 

(!) REC ::.::!' oo 
w % ~~ ...J 
...J Ill 

~ ,·, Grades light grf!flntSh gray, with stlt, 7 
medium dense - , . 

·. 7 10 34 
.. -

11 
:: .~: ·. -r 

-•. •. 

- - . 36 .. -
., - -

: -' ~ . . . 
: --. 38 

38.5 
Grades with shells 10 

_. - r 
.. 8 12 

-
14 

- r . 40 

-.. --.. ' 

-
- - 42 

-
- r-

'• -
•' '·.· - r 44 

-

- r 
' i· 

' 6 
- -

9 6 
46 

-
5 - -

1: -
- r 

8 
- r 

10 9 -
so 0 10 

so 

-
End of Bonng at 50' 

·-~-
i NOTES 

I 

~Ci,~0R ... 11),11!1 ""''-'OWe'O'• .......... ,n: I PROJECT 
EAA Resetvo" A-I -

I HOLE NUMBER 
CP05-EAARS-CB-017'l 
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Hole No CP05-EAARS..CB-0172 
DRILLING LOG (ContSheet) I Elevauon Top of Hole· Not Surveyed Shee14 Of 

4Siwels 

ProJect. EAA Reservo" A·l Jlnstalla!Jon 

0 UJffi 

~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ~~ REMARKS 
(fl) (ft) t' REC 

~~ 
oo 

~ % a:l 
51.8 

r-52 

r-
1 So.ts .... ~~dasslfiecl 
In .aa:ordlnce ¥rl'rth me AS'rM 
00~02-.83. 

2 1.0. hlmmww\tn 30" dn)p I40d I-54 
on ;z.a .p.o,poon (t 318" I D 
•2"0.0.) 

I-

I-56 

f-

f-58 

f-

f-60 

f-

l r-62 

r-

r-64 

r-

r- 66 

-

- 68 

-

r I - ·- - 70 

~r:oo'.~ \13e --..~-.- , .. ~OJECT 
EM ReseJVOI~ 1 

I HOLE NUMBER 
CPOS-EAARS-CB-0172 
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Hole No CP05-EAARS CB-0173 -
DRILLING LOG I DIVrslon Installation ~.of 

1 Project EAA Reservolf A·1 10 SIZe and type of brt 3" bH. Rotary Method 

2 Location Nn6162.9, E759833.1 • NAD 1983 11 Datum for Elevation Shown: NAVD 1988 

3. Drilling Agency NOdarse & Assoc.ates Inc 12. ManufaCIUil!(S Designation for Dnll Diedrich 0.50 

4 . Hole No CPOS.EAARS..CB-0113 13 Total Number of Overburden Samples TaKen NJA 

5. Name of Dnller Eric Blumke 14 Tolal Number of Core Boxes· N/A 

6 . Direction of Hole 15. Elevation Ground Water: Not mea!ured 
f!a Vertical o Inclined 16. Date Hole Started Completed 

7. Thickness of Burden: 1.0 ft 
12/812004 121812004 

8. Thickness of cap rock: 5.0 ft 
17. Elevation Top of Hole: No! Surveyed (ft) 

18. Total Core Recovery for hole: N/A 
9. Depth of hole: 50ft 19 lnspedor: Cem Aftunlas 

0 ~ffi ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS o..lll REMARKS 
(ft) (fl) <-' REC ::;;::;; oo 

w % <(:> ii'l ...J tnZ 

' ' ' PEAT; Darl< brown 0 
,,~ -

1.0 .. \ I; I 

LIMESTONE; gray at the top, whfte 
towards bottom, mOderately weathered -
at the top, slightly weathered a1 the Core run - f-2 bottom, hard starts=3:18pm Core 

~~~~d=3:25pm -

~~C=3 
, 

- 1-0Dz2 

-

- -4 

-
- -
-

60 
.. Silty SAND, wh~e. loose. wet. medium 8 

.' 
grained, poorly graded, subangular, -

; !race gravel with shell and weathered 1 C03=84.7% 5 
.' - 1-·. limestone fragments, calcareous 4 

6 

-· .. -
- 1-, 8 

8.5 
Silty SAND (Consollclated Limestone); 2 
white, very dense, wet, medium grained, - -
poorly graded, subangular With shell 2 3 

fragments, calcareous -
10.0 50 

.. Silty SAND white, loose, wet. fine 
- - 10 

grained, poorly graded, subangular with -
shell fragments, calcareous .. - -

'· -
- 1- 12 

-
- 1-

3 

l 
- 1-

3 S•lty SAND w11h trace 6 
Gravel -

15.0 4 

14 

--,_ .. 
~.~()RM tPIV!: ~- ... ~'"' PROJECT I HOLE NUMBER 

EAA Reservolf A· 1 CPOS.EAARS..CB-0173 
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Hole No Cf'O!>.EAARS.CB-0113 
DRILLING LOG (Cont Sheet) I ElevahQn Tap Qf Hole Not SutVeYed -ld ·-PIOJect EM ReMtVOtt A· I llnstalla!IOII 

0 
~~ ~~~ ELEV DEPTH m CLASSIFICATION OF MATERIALS CORE 

REMARKS 
(fl) (II) 

(.!) REC I i:~ oo 
~ ~ I~ iil 

Silty SAND. grey medtum denSe wet 
medium grallled poorly gnoded. -
subangular. caJcareous Wllh shell 
fragments - -, 

-
-,-

-
' - r-, 8 

18 5 
Stlty SAND. gray medium dense, weL 5 
mediUfll g!aJned ~graded - -
subangutar ca!Qreous wtUI shell • 11 -fragments 9 - ,..., 

20 

-
- r-
-
- h 22 
-

- -
235 

Silty SAND •ery dense wei fine 6 
grained. poorty graded, subangular - r-
calcareous w"tl sttell frwgments 5 35 910w5 courus lor 17 

last ,. of pentlrauon -
41 

Probably M sheH - r llasn Very slow 

24 

~~etra110n w.lh rota1y _ 

~· 
26 

28 
28.5 

I Silty SAND "'ectosm den5e, motst nne 17 
grrunad, poo<ly graded $ubangular, -r 
calal;eous 'Mth alw!llh'agments 6 C03a278~ 18 

I -
12 

I 

--
-
-r-

30 

I ---~ 

l I I .. ---
I I 

I 

~J.,_ 
i,__L -r L - --
~,Fe" ... tBJfj _.....,_...__....,.~ 
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Hole No CPO>EAARS-CB-0173 
DRILLING LOG (ContSheet) J ElevatfOillop of Hoi& No1 Surveyed =: 
PIOJ!tllt EAA_ Reaervotr A-1 ltn"allatlon 

!i CORE ~ffi 

' ~"' ElEV DEPTH w CLASSIFICAnON OF MATERIALS O..III REMARKS 
Ill) (ll) Cl REC I !~ 

QO 

~ % -' ! til 

~ Silly SAND. grwy. modoum denM. ~. 6 
finegmmed. poorly g!'-*1. SUO.ngular -~. 

calCareous WJih st>eU ffllgmenJS 1 10 
34 

-
10 
-~ 

-
I·: 

t 
--. 36 

-
--
-
-r-38 

385 
Silly SAND. gtlly lOoSe, wet. floe 6 
gramed. pooliy graded. subangular. - i-
calcareous w!U! sheH lfliOments, SOirnl 8 5 

-gravel 5 - -A 0 

-

- -
-
- r-
-
- 1-

43 5 
Sllly SAND. gn.enl$1\ gtlly rnecllum 4 
dense fme graoned. poorly graded - -
sublounded, caJcanoous wrth 1111ce ahelA 8 6 

fragments -
5 

- -
-
- ,...- 46 

-

- ~ 

-
- 1-4!1 

~s s 

~ 
Sr~y SAND, IJII!eni5h gray, looM, M~ 2 I" 
grarned poorl~ graded. "ubfOIII'decl --

I 
calcateous IraQ!! allelllt~~gment5 10 C03a346% -H 600 

l 
I J Ead of Bonn!1 at 50' 1-

1-

t 
•iOTfll ~ - .. - """-· 

50 

t::<!'~U. ~ __ _.,_. _ ____ l ~RC'I.IECT 
EAA Rti!Senlort A· I_ 

wi.E N~•'-'BER 
PO!o-EMRS.C~I73 



98
 

DRILLING LOG (Cont. Sheet) I Elevauon T09 of Hole Not Surveyed 

ProJect EAA Reservoir A-1 I InstallatiOn 

c 
z 

ELEV DEPTH w 
(It) (It) ~ 

CLASSIFICATION OF MATERIALS CORE ~~ 
REC ::;:::.: 

% i?i~ 

Hole No CPOS-EAARS-CB-0173 

REMARKS 

1. SOlis oare field 'Yisuafty cHsslfled 
'"ac:a:nsance with l'tle A$TM 
o.tlgnation o 2411&-93 

2. 140i hammer~ 30" drop used 
on211sploopoon{l:l/8"1D 
xTO.O.) 

-

i-

-

-

-ss 

-

t_~ --==!::=__:-jr-=-.t_ __ -
~FOD¥ ID\ """'"~~-~'" 

__ ,;~~~=t~~~;;;;;,;;=====~~70 
lPROJECT ! HOLE NUMBER 
._,E=AA--'-'-'-'R"'e"'se"-'rv.:.:O::.:I:_:I A...:.-...:.1 ___ ..J....!:C::..P0=5-_,EAA,_,_::.;R,.,Sc.:-C~8..,_-0=17'-'3'- _ 
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Hole No CP05-EAARS CB-0174 
DRILLING LOG 1 O.vtsion· Installation ~1o! •s-.. 
1 PIO)ect EAA Reservoir A·1 10. StZe and lype of bd. 3" bit. Rotary Method 

2. l ocation. N775662.9, E758833 1 • NAO 1983 11 Oat m for Elevation Showo: NAVD 1988 

3 Drilling ARencv Nodarse & Assooates. Inc. 12 Manufacturers DesiQnat•on for Dnll. Diednch 0-50 

4 Hole No: CPOS..EAARS·C&-0174 13 Total Num.ber of Overburden Samples Taken· N/A 

5. Name of Driller: Eric Blumke 14 Total Number of Core Boxes. NJA 

6. Direction of Hole 15. Elevation Ground Water. Not measured 
f!;a Vertical 0 Inclined 16. Date Hole Started Completed 

7 ThiCkness of Burden. 1.0 fl 121912004 121912004 
17. Elevation Top of Hole: Not Surveyed (ft) 

8. Thickness of cap rock: 5.0 fl 
18. Total Core Recovery for hole: N/A 

9. Depth of hole· 50 fl 19. Inspector: Cem A~untas 
0 ~ffl 1 ~"1 z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS o..m REMARKS 

{fl) (II) 
(!) REC ::;;::< oo 
w % <::I -' 
-' 0Z m 

- PEAT: Dark brown 0 
,,~ -

1.0 ,,,., I Drilled with hand 
LIMESTONE; gray. moderately sampler Core run -I-

weathered. vuggy and with shells, start =8:36am. Core -
~n e~t8:49am seams In yellow color, hard 1-6ft. 

2 

-
~EC=3 1 - -RQD= 

-
- - . 4 

-

- 1-

-
60 

Calcareous Silty SAND; white dense, 3 
I 

J 
wet, fine to medium grained. poorly -
graded, subangular. trace gravel with 1 C03=83% 3 

I 
shell fragments - -

29 
-

6 

- -8 
85 

Calcareous Silty SAND; white to light 23 
gray, wet, fine to medium gra•ned, - r-
poorly graded, subanguiar, trace gravel 2 40 

with shell fragments -
17 

- 1-10 

-
- -
-
- - 12 

-
- -

Calcareous S1lly SAND, wMe to gray, 4 
dense, wet rned1um gra•ned poorly - i-

t graded subangular traC\' pravel with 3 Drfficulty '" dnlhng 5 -shell fragments stow peMtrahon 
33 15 0 

14 

t::.I/,F!ORf.• ,ft.38~~ ..... ::. PROJECT I HOLE NUMBER 
~ EAA Reserv2!r ~-1 CPOS-EAARS·C&-0174 ·-
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Hole No CPOS EAARS-CB 0174 
DRILLING LOG (ContSheet} I Elevatton Top of Hole Not Surveyed s.-<2o4 

•s-ta 
Project: EAA Reservoot A· 1 I lnstaUallon 

c 
~m l~"' 

z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.:; REMARKS 
(It) (tl) 

(!) REC 
~~~ 

oo 
~ % a: 

.. -.-
.. - 1-1 .. 6 

:· ~ .:: -'·. 
•. -I-

··: :·:· -.. .. . ~· 
. :: - 1-1 8 

18.5 
Calcareous Sl~y SAND; gray, very 4 
dense, wet. medtum grained, sample -I-

... 
' .. cemented on the botlom graded 4 C03=84.8% 49 -

44 
.. \: -I- 20 .. 

-
.. -I-.. 

·. ,. 
· . -.. 

- f-. 22 . ' -

23.5 -
•&' 

-satidY'GAA'veC gray, 'dense wei.----
5 Onl 24 o• and try 50/2. 

poorly graded, subangular. shell - f-

-~~ fragments 
spoon agatnto judge 28 the matenattype. 

--:;:;-·&· Oifficullv In drilllno 
6 - f-. ' 

24 

.• ~ 14 -.· ... - f-

~-~ -
26 

-~~ - f-• .... -

--~ - -
28.5 ~&' 28 

- caiCareous siltY' S'AN"D7 .zt.iie. medtum. 15 
wet, poorly graded, subangular wtth - -
shell fragments. some gravel 7 13 

-

F; 
12 

- ,.... 
30 

-
- 1-

-
- I-32 

-

~·- - f-
---

' ·-. 
~~~(.~~· 18)15 ~-~-C.U'V!1 l PROJECT HOLE NUMBER 

EAA Reservo•r A· 1 CPOS..EAARS·CB-0174__ 
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Hole No CP05-EAARS-CB 0174 
DRILLING LOG (Cont. Sheet) I Elevatton Top of Hole Not Surveyed Sl\oot3ol ·-Project. EAA Reservotr A· 1 llnstallallon 

0 

~i ~~~ z CORE ELEV DEPTH UJ CLASSIFICATION OF MATERIALS REMARKS 
(ft) (II) 

C) REC 
~ ~~ 

oo 
UJ % 

... 
...J <0 

134 
~:· 

···-
Calcareous Silty SAND; white to gray, 9 
dense. medtum , we!, fine grained, - - . 

:. . ~: poorty graded, subangular, shell 8 10 34 

·, fragments -
11 

. . ~-- :: --·:··; :· -
-f-. 

: 36 
·. .. -

.. ... -f-
... .. -
:· .·. - - 3 

38.5 
•. 8 

.... Silly SAND: white. gray, medtum dense. 3 
: 

.. wet, fine grained, poorly graded, --
... subrounded with shell fragments, 9 C03=28.5% 8 .. -calalreous 8 
• . .. - I-... ' 40 

-

- 1-

-
- - 42 

-; 

- -
43.5 ·• 

'· .. Silty SAND: whfte. gray, medium dense, 10 
wet, fine grained, poorly graded, - I-. .. subrounded with shell fragments, 10 SAND wdh some 13 

44 

calcareous Gravel and trace Slit -
14 -... I-

-'. 

- - 46 
•. -

- -
-

- I-.. 48 
48.5 

Calcareous Stlty SAND. gray medtum 8 
dense. wet medium gratned. poorly - I-
graded subrounded wtth shell II 8 

500 
fragments -

7 
50 

End of BoMg at 50' 

I 
-

~-

OIOTES 
--- - -- <~h 

~V.H~Pv~r..v --r:r'C'OII._.COIIIOI.nc PROJECT I HOLE NUMBER 
EAA Reservotr A·1 CPOS.EAARS-CB-0174 
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,- :-:--~-~---=--......::--...,-___,.-----=----~Hole No CP~0_5-EAA_ RS CB-0174 
DRILLING LOG (ConLSheet) I EtMatton Top or ~tole Not Surveyed ----~~~ 
P!oled EM Reservoir A· I llnstal!atton 

ElEV 

'"' 
DEPTH 

(ftl 
?;<T 

t 

CLASSIFICATION OF MATERIALS 

+ + + 

REMARKS 

·---""'""'Y-tn~-~ ... ASTM 
CU.000""" 0 2Cite-IO 

2 14011'1at"nmtt'*""SO"~UMd 
..,20op01J-CIWIO 
;root 

~ I ___..,____ --

lpi">OJECi 
EM R~.....OO A-1 

I ~ in 
oo 
..J 
al 

-

1-

-

-

-
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Hole No CPOS-EAARS-CB-0175 
DRILLING LOG 1 Division Installation ShoetiOI 

<SMM• 
1 Project EAA Reservo~r A· I 10 Soze and type or bot 3" bit, Rotary Mel hod 

2 Locabon. Nn5662.9, E7593331- NAD 1983 11 Datum lor Elevatoon Shown NAVD 1988 

3 Onlllna A!l&nCY' Nodarse & Associates. Inc. 12. Manufacturer's Designation for Dnll Diedrld!D-50 

4 Hole No CPOs.cAARS-CB-0175 13 Total Number of Overburden Samples Taken N/A 

5 Name of Driller Erie Blumke 14 Total Number of Core Boxes: N/A 

6 Direction of Hole 15. Elevation Ground Water: Not measured 
l:ii:!Vertical 0 Inclined 16. Date Hole Started Completed 

7. Thickness of Burden. 0.5 It 
121912004 121912004 

17 Elevation Top of Hole: Not Surveyed (Ill 
8 Thickness of cap rock. 5.0 ft 

18. Total Core Recovery for hole: N/A 
9. Depth of hole: 50 ft 19. Inspector: Cem Attuntas 

0 ~:t ~~~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS o.,!D REMARKS (!) REC ~:::. 00 
(ft) (II) w % I (3~ 

_, ... "' 
- PEAT; Dar!( brown 

0.5 
0 

-LIMESTONE, yellowish gray at top, gray 
Drilled with hand at the middle and white at the bottom, 
sampler. Core run - ~ 

vuggy, hard, moderately weathered at start= 1:17pm. Core -
lhe top to slightly weathered at the ~~n end=~1:32pm bottom O.S-5.5!1. 

2 

-
~~C=6 1 - -RQD=S 

-
- ~ 4 

-
- 1-

55 
Calcareous Silty SAND, whfte. medium 4 
dense, wet, fine grained, poorly graded, - 1-

.. subangualer, shell fragments. some 1 5 
6 

gravel -
7 

- -
' -

- - 8 
85 ;. 

.. Calcareous Silty SAND, white. loose. 2 
wet, fine grained, poorly graded, - -
subangular, shell fragments, trace 2 C03=85.9% 6 

gravel, bottom 5" Is plastoc silty SAND, -
3 

gray fine grained - 1- 10 

-
- 1-

-
- 1- 12 

-

13.5 
-;:-

~ 
Calcareous Silty SAND, white. dense. -+t ' 
wet. fine gramed poorly graded 

l 
subangular shell fragments some 3 C03=837% 

I gravel -
30 

~- - - -....... ;; .. " 
14 

EN F~M ,a:YI _._._.,.'""0001-~utt I PROJECT I HOLE NUMBER 
' EAA Reservoir A· I : CPOS-EAARS-CB-0175 
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Hole No CP05-EAARS CB 0175 -
DRILLING LOG (ConLSheet) [ Eleva110n Top of Hole Not Surveyed ~201 

•SMots 

Project. EAA Reservoir A-1 ! tnstallabon 

0 ':':lffi ~ ~~ z CORE ElEV DEPTH w CLASSIFICATION OF MATERIALS jl.Cil REMARKS (!) REC ::;:::;: oo (ft) (ft) w % ;;;~ a: .... 

; -
- ~, 6 .. 

,· -.. 
; ... :. -~ 

:· -
... = 

- -, 8 
18.5 

.. Calcareous S1ny SAND, whrte, medium 5 
dense, wet, ftne grained, subangular, - -

. . ~. shell fragments 4 10 -
8 

" - r-. 20 

-

:1: 
-

Hrt4"lh1Ck hard layer - r-at 20.5'-slow drilling 22 
rate -

- -
n!> 

Calcareous Silty SAND, while, very 7 

1 
dense, wet, fone grau>ed, subangular, - -
shell fragments, trace gravel 5 49 

24 

1 
5012" 

- r-
24.5' to 26.0' Slow -

' 
drilling rate, hard 
layer, except4" of - ~ soft zone 26 

-

- ~ 

-
- - 28 

285 
Calcareous Silty SAND. while. very 7 
dense, wet fine grarned, subangular, - -
sheR fragments. trace gravel 6 SAND With some 11 

Gravel and Silt -
5012" 

- r- 30 

-
- ~ 

-

- ~ 32 

=t 
-- - -· £19-fl,'!PJI '!31! ~4 ~- ~PROJECT 

~ Reservorr A· I 
I HOLE NUMBER 

CPO!>-EAAR$-CB-0 175 I 
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Hole No CPOS-EAARS-CB-0175 

DRILLING LOG (Cont. Sheet) .I Elevauon Top of Hole Not Surveyed SIMI3ot 
•s-ts 

PrOject. fAA Re$etvolr A·1 ltnstallalion 

0 
~~ r z CORE 3:"' ELEV DEPTH UJ CLASSIFICATION OF MATERIALS ~::!' REMARKS 

C) REC oo 
(It) (It) UJ % ;ii~ -' 

..J <D 

~ .' Silty SAND: gray, medtum dense, wet, 6 
fine grained, subangular, poorly graded, -,-. 
subrounded, shell fragments 7 13 

34 

-
7 

·:, ~ ·,: -f-
'' -
" ··:' --. 36 

-
. ·' 
' ' -r-

' ' -'' 
i" .... 
. ' - 1-3 8 

385 .. ·.· 

' ' Silty SAND; gray, medium dense, wet. 12 :···:..: fine grained, subangular, poorly graded, --
,. subrounded, shell fragments 8 11 -. ' 

. ·~ 8 - - . 
' .. -.. ·, 

- f-
'• -

- - 42 

-
' . - -

435 .. 
Silty SAND; gray, med1um dense, moist, 6 
fine grained, poorly graded, - f- . 
subrounded, shell fragments 9 8 

44 

-. ·. 10 .. ' 
' •' - f-.. 

-
- - 46 

' · -
.. - f-

-
.. - f- 48 

48~ 

S1~y SAND gray medium dense, mOISt. 8 
hne gra1ned, poolry graded - -
subrounded. shell fragments 11) 8 

-
501) 8 - 50 

End ol Botmg at SO' f-

+- I J'IIOT"E"S 
f---- - r-- - ............ -
t!Q.rO~ ~130 ....-.....:-oa-~ I PROJECT HOLE NUMBER 

EAA Reservoir A· I ~~~~ 
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Hole No CPOS-EAARS.CB-0175 
DRILLING LOG (ContSheet) I E~a'""' Top (It Hole! NOI SWY'!.,ed ~ ... 

•s.-
Project EAA Resetllott A-1 1 tnatallllbon 

, , 0 

~* l ~io z CORE ELEV DEPTH UJ CtASSlFICATION OF MATERIAl.$ REC 1 1~ 
REMARKS 

(ft) (1\) I g oo 
% ..J 

...J m 

1-52 

r-
, Sah .,.. wo -.qUIIPt ctas:sdied 
~~WiihthiASTM 

Do~0248M3 

21o001--$"--
r- 54 

on~f11C!t•Lt~t,318"10 
•roo • 

r-

1-56 

,.... 

1-58 

1-

f 60 

-

- 62 

-

1-

1-

1- 66 

1-

I 

I -i I-

i I-

I 
~ 
~ 
1-

t t- i I --· 
~~~:;""" !Q 

- 1~R0JEC:T - 1 HOLE NUM!!EP. ·-- FAA Rlt!!_rvoir A- I CP~~~S-C8-.9.EL l 
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Hole No CP{)5 EAARS-CB-()176 
DRIUING LOG l OIVlSIOII tnstalla\JOI\ .,_ ... ·-1 Ptoteet EM ReiervOII A-1 1 0 Sou and type of bot l" tw. Rolaly lllelllod 

2 loc:auon Nn5662 9. E759833.1 - NAO 1983 11~1l!!!ll9! ~~ NAV0198i 

3 DnlllnO AoerteV Nodarse & Associales. tnc: 12 ~nufiiCI11!11fs-~._for OriM Oedncll 0-SO 

~ HoleNo C~176 13 ToUil NumbefofOvertl\lrden SampleS Taken NIA 

s Name of Onller Erlc BlumJ(e 14 Tot. I Number of Cole Boxu N/A 

6 Direction of Hole 15 ElevatiOn Ground Wiler Not measullld 
t.0a VertiCal c:J Inclined 16 Date Hole Sta"ed Completed 

7 Thlel<ness of Burden 0 5 fl 
12110/2004 12110/2004 

17. Elevalton TOP-of Hole Not Surv~ 
8 Thtckness of cap rock 5.0 fl 18. Total Core Re<:OVefY for hole. NIA 
9 Depth or hole. so fl 19. Inspector Cem Altuntas 

0 ~l ~~~ z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(ft) (rt) 

(!) REC ~~~ oo 
w % iil .... 

wl 
05 

PEAT· Dark brown 0 

-LIMESTONE, yellowiSh gray allhe top, 
gray in the middle and white at the Drilled With hand -I-r.ampler Core run 
bottom, moderately wealhered atlhe slllrP& 27am core -top to slogh!Jy weathered at the bollom, 

~-a 4:bmto 5'-5. ~ hard vuggy 
2 

-
~1EC•7 I -00o=6 

,_ 
-
- ,_ 
-
- -

55 -Calcareous Sony SAND. wt>tte medoum 
dense we1. fine g,.tned, POOI1y graded. 
subangular. trace gravel, sheQ 4 6 

fragments -
6 1 - r-
9 -

- f-8 
85 

Calcareous Stlty SAND. whole, very 
~ loose, wet, fine gratned, poorly graCied, f-

subangular, trace oravel. shell 2 2 
fragments -

2 
- f- 10 

-
- f-

-

I --~ 

I 
t-

~ 
I -135 I~ F 
I 

Catca~ Silty SAND, gn~y 11 ~lop I ~ 10 WMf! towa!USIM DOI1om m..."<<llml 
aease -~ 1ir1e gra:neQ ~\'Graded ~ _:_j: 

~~ --r- -
Sllbang;t;ill. $l'oe 1~:!1 • i- - t-- ---~ 

12 

\!.«",r~"tllY' _......,_.~"MM!!!U""9 Pf!OJCCl -THOlE N\Jf!.SE-'\ 
FAARMertiOII'Il.L CPO~~B~B-OHz 
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~---------------------..~--~~~~~~--~--~H~ol~e~No CPO~EAAR~C~176 
DRILLING LOG (Coni Sheet) I El.,vauon T® of Hole Nor surveyed !'::: 
Project EAA ReservOir A-1 llnstahllilon 

ELEV OEP'Oit I ~ I 
till 1111 ... ..... 

I;, 

185 

23 5 

28 5 

u-.retn~ 'I ..... 

ClASSIFICATION OF MATERIALS 

Calcareous Silty SAND, gray at rile tOQ 
10 White towards the booorn, medium 
dense. wei. fine gnwted poorly graded. 
subangualr shell fl'llg!Mnt.a 

Calcareous Silty SAND whttt> moaoum. 
wet fined graoned, peony gtaded 
subangular. $helllragmonta 

Sandy-GRAVEL Wt.lre ii;g;;y-.wr 
poorly graded st~bangualer aheU 
fragments 6 

REMARKS 

16.0.16.511. hard 
meterlal-slow 
penetration woli1 
drilling 

26.5'·3·nard 
layer-difficulty on 
drllllng 

l ~in oo 
...1 

"' 

-
16 

-
-1-

-

--,8 
16 --
15 -
14 

-1-20 

-
-1-

-
--22 

-
-, 

8 
-t-24 

12 [ 

g 
--
-

26 

-
-1-

-

49 --
18 

-
24 

=r 
32 

-
--
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Hole No CPOS.EAARS-CB-0 176 
DRILLING LOG (ContSheeU I EleO'ItiOn TOP of Ho~e Not Surwye~~ ~"' ! 

----------------~~L-1 
Pfolec:t EM Anefvoor A.· 1 l lnsliiRatiOn 

0 

ElEV DEPTH ~ 
(It) (~) ~ 

f .. 

385 

4115 

ClASSIFICATION OF MATERIALS 

-Silly SAND. gray. medrum dense, wet. 
line grained. poorly gt'lldod 
sublt>unded, sheD fnlgrnenls 

SiHy SAND, gray, medium dense, wet. 
fine grarned, poorly graded. 
subrounded. shell fragments. trace 
grav~l 

Sdly SANO gray, 10oM wel. rme 
gramect poofiy graded lubrounded 
sl1eU fragments 

S"IY SAND. green11~ gray, loose, wel 
fine grained pooorty gr,.cled 
subrounded shell lrlqments. low 
l)lasllat) 

~--~~~~~.0~ -u j_ ... ~ ....... 
!;;,.~~OR•• •!18 ...,.......,......,.~ 

CORE ~~ 
REC I :i~ 

% I<Jiz 

1 

9 

10 

REMARKS 

5 

---9'[3-t 
-

10 
-1-

-
-1-36 

-
--
-
-r-38 

6 
-1-

7 -
9 

-1-~o 

-

--.2 
-
_,__ 

3 
----;---1-.w 
-

4 

-
-
--.e 
-
-r-

3 
-1-

3 
-

t 5 50 

I ~ 
I •om.s t 

-lp~ ~:!S'.fFibLE NUMBER=-=:::! 
~ R~"NOif A·l___ l£PO.S.f.AARS..f~. j 
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Hole No CPOS-EAARS CB 0176 . . 
DRILLING LOG {Cont. Sheet) I Elevation Top of Hole· Nol Surveyed sr-•ol ·-ProjeCt EAA Resetvoor A· 1 llostallallon 

0 wffi l~~ z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS ~0) REMARKS C!l REC :::E:::E QO 
(ft) (It) w % ~::> J 

-' cnz m 

1-s 2 

1-
1 SoAs are field vlsuelly d.assifle<S 
in~..tlhtl'leASTM 
Designation o 248&-93 

1 1At* Mtn!ntr ~ 30" dn:lp uud 
1-54 

on2.a$01;._1,318"1D 
•2"0.0} 

1-

'-56 

1-

1- 58 

1-

-, 60 

-

1-62 

1-

1-64 

1-

1-66 

1-

1-68 

1-

-1 - 1-

~~rOP!J~ ...,..._._,..,._,_," ~OJECT jHOLE NUMBEa 
EAA Reservoir A· 1 _ CP05-EAAR.§.-C8-0176 

70 
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Hole No CPOS.EAARS-CB 0177 -
DRILLING LOG I Div•s10n: lnstanauon: s,_,., 4-1. Project EAA Reservoir A·1 10 Sae and type of bll 3" brt, Rotary Method 

2. locatlon: N775662.9, E760333 1 • NAO 1983 11. Datum lor Flavallnn Shown. NAVO 1!lR8 

3. Drillina Aoencv. Nodarse & Assoctates. Inc 12 Manufacturer's Oes10natlon for Drill' Diedrich D-50 

4 Hole No CP05·EAARS·CB-0177 13 Total Number of Ovetburden Samples Taken· NJA 

5. Name of Dnllet. Eric Blumke 14. Tolal Number of Core Boxes: N/A 

6. Oirecllon of Hole 15 Elevation Ground Water: Not measured 
.Qi:l Vertical CJ Inclined 16. Date Hole Started Completed 

7. Thickness of Burden: 0.5 1\ 
1211012004 1211012004 

17 Elevation ToD of Hole: Not Surveved Cftl 
8. Thickness of cap rock: 5.0 It 18. Total Core Recovery for hole: NJA 
9. Depth of hole: 50 It 19. Inspector: Cern Altuntas 

0 

~~ ~~~ z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(It) (II) (!) REC 

~ ~~ 
oo 

w % 
_. _. CD 

=· PEAT, Dark Brown 
0.5 

0 

-LIMESTONE, yellowish gray to gray at 
the top and the middle white at the Drilled wllh hand -I-sampler. Core run 
bottom, moderately weathered at the start=11 :55am Core -top to slightly weathered to slightly run end=12:00pm 
weathered at the bottom, vuggy 

2 

-
~EC=4 
~OD=3 

1 - r-

-
- ~ 

4 

-
- ~ 

5.5 
""'.~ Sandy GRAVEL. whHe. lOose. wet, 4 ·{~· 
~I). poorly graded. subangualr, shell - 1-

I>C:~ fragments 1 4 -
·()· 5 D. D. - 1-
""t~ p·O.. -o()O. 
!>,;, .!)· - -

8.5 ~>o:s 
sutY"5AN'D;;hft'e:-m8dluiiid'ense. wet, 2 
poorly graded, subangular, shell - -

6 

8 

fragments. medium grained 2 14 
-

15 

I• - 1-10 

-
- 1-

-
- 1- 12 

-

I 
- 1-

13 5 
Stily SAND whue dense. wet, poor1y I 

' 
4 

graded. line gra.ned. subangular, shell - 1-
fragments 3 a 14 

-
I 35 

1-- contV'IIAi.l 
!,!J.9,RlkJ', IIJeo ....,....,.._. ..... ::JC\r.t WJECT 1 

HOLE NUMBER 
Reservoir A·l ...f.POS.EAARS·CB-0177 

~ 
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Hole No CPOS-EAARS-CB-01 n 
DRILLING LOG (Cont Sheet) I Elevlltoon Top 01 ~ Nol SutveyeO ~?d I ·-PIU:Ied EM Resen101r A-1 Jtnsubllon 

1- 0 wffi 

~~~ ELEV DEPTH ffi CLASSIFICATION OF MATERIALS CORE 

II' REMARKS (!) REC (ftl (Ill w % ~~ .J 

l.'i_O 

-
- 1-1 6 

-

' \ -I-

-
- -1 8 

18 5 .. 
Silty SAND; whrte, medium dense, wet. 10 
poorly graded, fine grained, subanvutar, --
snen fragments A Limestone seam 10 

0 75• thick -
11 

-r-. 20 
.. -

- 1-

-. 
-1--22 

-
- r-

235 
Sdly SANe-. w1111a to grav. •-erv <iltMe, 

" wet, poorly ~eel. medium graitl&d - 1-
subanvuJar, shea fr~mema. tta<;e 5 1 5" llloek limestone 21 

24 

gravel seam -
SOfZ" 

.. - 1-

-
26 

•.· -
25.5-3"1hick hard - -layer, doffoC1Jity in 
drilling -

' 
~ - - 28 

285 
SoJty SAND, while vefY dense wet 19 
poony graded medoum gral,.ed. - 1-
subangular shell ftagmenu.. some 5 27 5 -e• !hoek ha!d 27 

gravel layer. dlfliculty In -
16 dtllhng - 1-30 

-
- -
-
---

I _j: 

.,l,.J ____£. 
t-.J~)l 

t!t?.Yil'""'~ --"---- UOLE 'lU!.'BER I 
, CP05-EAAfi~B-O 177 
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Hole No CP05-EAAR5-CB-0177 
DRILLING LOG (ConLSheet} I Elevatoon Top of Hole Not Surveyed Sl>w! 3" ·-PrOjeCt EAA Reservou A·l I Installation 

0 U!ffi ~~~ z CORE -'m ELEV DEPTH w CLASSIFICAnON OF MATERIALS a.:E REMARKS 
(ft) (ft) 

(!) REC ~;j oo 
w % ...1 
...1 (I)Z ED 

~~ - .. Silly SAND; gray. medium dense. wet. 5 
poorly graded, subrounded, fine --. 

.. grained. shell fragments 7 11 
34 

-
9 ... 

:. ~ --
. . .. 

-.. . . 
-.. ~3 6 

,. -
-f-

-
- -3 .. 8 

38.5 .. . .. 

·.:c, .. GraveiiySANO:Qrai,' me'dtumCrense, 7 

1?., .[} wet, poorty graded, subrounded, fine - -
grained. shell fragments 8 s 

~~s -
~D" 6 
~-.[} - r-4 
P.q·s -.c,o 
D~ [} - t-"'~~ pO 
•D" -Do [} 

~~£ - -. 
I?., I) -
I?~~ - ~ 

43.5 
o()o 

.. SiiiY' 5AN'O: 9raY. iOOSe-:-;er i>oorly 1 
graded. subrounded, fine grained, shell - t-

0 

42 

·• fragments 9 5 
.' -

5 
- -
-

- - 46 

-., 

- ~ 

-
' - f- 48 

48.5 
Silty SAND gray, medtum dense wet. 6 
poorty graded subrounded. fine - -
gratned shell fragments 10 8 

-
50.0 10 

I 
50 

I 
End of Bonng at 50' -

NOTU. ,.,...,,_, ·-
~~!"'n•,t1m~~"N~ 1 PROJECT ·~.e NUMBEP 

EAA Regervou A-1 CP05-EAAR5-CB-O 1 r. 
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Hole No CP05-EAARS-CB 0177 . 
DRILLING LOG (Cont. Sheet) J Elevation Top of Hole Not Surveyed sno.o ... ·-Pro~ EAA R~tvoll A-1 ilnslallation 

0 ~It ~~~ z CORE ELEV DEPTH w ClASSIFICAnON OF MATERIALS Q. ID REMARKS 
(It) (ft) 

(!) REC ::;:::< oo 
w % :iii 

_, _, ID 

c- 52 

1-
1 So!J .,.. hid '1\sually dassdled 
..,~wtlh tneASl'M 
~0248$-93 

2 141» namrntr """th JJT 4r0p UMO 
on'HI-(1318"10 
x2"'0.0) 

1-, 54 

-

- 56 

-

f- , 58 

1-

- 60 

I -

- 62 

-

1-

1-

- 66 

-

- 68 

c-

-- -- --;---- - r 70 

~~r:oc,• '~ -·'!r.Oe-~., I PROJECT 
[:AA Reservoor A. 1 

_lf?LE NUMBER 
P05-EAARS-C_B-01 77 l 
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r=-=-:"7:-:7-:-::-=---r-..:-:-:::-::---------.._,...====----..:.H.:.:o::::le..,N.:.!!o CPQS.EAARS CB-0178 
DRILLING LOG Drv!Slon tnstalleuon ~:' 

_1_ P101ect EAARe.eNOirA·I 10 Si2e and type of brt 3" brt ROiary Molhod 
2 lOQibon Nn~612 9 E759154 5- HAD 1983 II . Datum forEie\'allon SI!Own. NAVD-1988---------! 

3 Of1111ng Agency Nodarsa & Associates, Inc 12. Manufilcturer's Oes~gnahon for Onll 0 ednch 1).50 

<1 Hole No C~S-C!Hl118 13 Total N<ltnber of Ovelburden s.tnp!es Taken NIA 
5 Nam. of Dnlter ~lp/1 S!nol!l 14 Total Number of Core BolCH NIA 
6 OlredJo<l of liole 15. ElevabOn Ground Water Not tMAIUT8CI 

l5il V..ucal Cl lncUntPc! 111. Dale Hole Started Com~M!ed 

7 Thld<neS$ of Bunlen. 0 8 II 
12/812004 12/812004 

17 EleYatlon Top of Hole Not Surveyed (ft) 

18 Total Core Recovery lot hole NIA 8 ThldUiess of cap rock 5 2 11 

9 Depth or hole so 11 19, Inspector Ray Brainard 
0 

ElEV DEPTH ffi 
(II) (II) Cl 

CORE cr m REMARKS 3: "! 
REC ~;t oo CLASSIFICATION OF MATERIALS 

~ 

1:-::. 

~ffi I~ 
% iilZ iS 

~==::~JUr:~~::;P;EA;T;·~o;a;~~B;,~:::;~;r;ou;s:o~~~.~n;~::::=t====+===~==~::::::=:=:=:::===:=t-0 
0_8 

I l!!..~ 

<110 

60 ~ 

85 

matenal 

liMESTONE mcdel$tl!lly wea~toered 
while to light grayiSh g<Mn and light 
yellowish b<own. l14fd suonv 

Strong chert nodules I 3'·2 2' lew sman 
vugs, <0 S1n 

LIMESTONE highly to extremely 
weathered. wtute granular eucto g,.vel 
tsml W1t1> sneus 
Calcareous S•tty SAND whole loose 10 
medwm dense wet line gn1 onec1. poorly 

gtacjecf. subtounded. wrth aha" 
hagmen~S 

Some Gravel 

~~C=51 I 
r-0[):.4 

2 

3 

Sample at 0 II Jlt 
from sutfaoe peat 

-

--
Gel-X mud Sui ned at _ 
II:CIO 9 08-9 22 to 
eo<e lo5t 50% of dna _ .-

2 ftotds dunna conno 

7 6'·12 6' Hard drilling 

-
-r-
-
-1-4 

-
-I-

-
14 

-
10 

-r-
17 -

-r-8 

3 --
3 -
31 --,o 

-
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Hole No CPOS.EAARS CB-0178 . 
DRILLING LOG (Cont. Sheet) J ElevatiOn Top of Hole Not Survey11d St-\2GI . "'-'• 
ProJect. EAA Reservoor A·1 I Installation 

0 ~ffi ~~~ z CORE 
ELEV DEPTH w CLASSIFICA liON OF MATERIALS o._II) REMARKS 
(It) (fl) 

(!) REC ::;:l; oo 
w % eli~ ..J 
..J en 

-
- -, 6 

'.• ~ 
.. 

,· -
--

'· ' 
-.. 
- 1-, 8 

18.5 ; 

... Shelly SAND; gray medium dense to 14 

' very dense, fine grained, poorly graded, --
•,. some sill. calcareous 5 12 -

9 
.. ,. --20 

-•· ~: .:: 
... , - ~ 

·. 
•: -

- ~ 22 

-

- -
23.5 

P.. • •. GradeS to Grav8ily s"Aiiib'7ti;iht greenish 50/4" 
~:5 gray, very dense. chert gravel up to - -. 

p.;.·.· l·lnch diameter, some silt, calcareous 6 -~::; 
!i :~· - 1-

24 

~==~ -~:···· 6<· - -. ~:~: 
~:5 -

26 

i>:. • .. 
·.<r:-: - -

~:<:i: -
~::~ - 1-

28.5 ~-···· .. 
-- Gia'dei to s..\No. 'i8n ;re;;se. ;,ih----

28 

stlells, well graded, fine grained, 
calcareous 26 

-
7 1 25" diameter gravel 25 

at top of sample likely l5 -
the reason for high _ 

30 

blow counts 

- -
-
- 1-32 

I --E 
~ 

' 
... 

'. 
--=r 

~C~t,f 1~- ClfDIIL-~ l~ROJECT I HOLE NUMBE'R J EAA Reservou A-1 . CPOf>.EAARS·CB~l ;a 



 

Hole No. CPOS..EAARS-CB-0178 
DRILLING LOG (Cont. Sheet) I Elevabon Top or Hole Not Surveyed ~of 

Pro1ect: EAA Reservo~r A-1 !InstallatiOn 

0 IJ.!tfj 

~ ~~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS Km REMARKS C) REC ;:!;::0 oo (It) (II) w % ~~~ 
_, 

_J CD 

'-.lll/ SAND; greenish gray, loose to dense, 5 
• . .-. with shell fragments - -34 

. ~ · .... ~·; .. 8 Moisture=24.5%; 7 

-200=10.3% -
11 --'• 

·-:·~?:; 
-
- ~36 

:·..-:::. -
::\·~. -~ ··_.·.· 

1· :·?\ -
- -38 

38.5 
.··: 
.. ::: Grades to dense 9 :::: .. : --

·:·_._ 9 16 
-

17 .. ·. - r4o :·.:: .. 
. ::. ~-.~ .. -

- ~ 
····· -

- -42 

-
- -

43.5 
Grades to loose w~h shells 6 

-:.·.· - -44 
·.=:.~ .. : ... 10 5 -
.:_-:. ... 5 

· ·: ... 
-•. 

· .. · .. 46 

-
... : - -.·. 

:\. -

- -48 
48 5 

Grades to medoum dense 9 - -
11 SAND woth some 7 

gravel and trace soli -
500 10 

50 

Lt.:d of Bonng at 50' 
1-

NOTES 
~ ·-:-- - (;0'1!~) 

-~ 

~~FQ-qM ~Pi)S --~--,,. I PROJECT l ~OLE NUMBER 
EAA Reservoir A-l _ - CP05-EAARS-CB-01 7~ 

~ 

117
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r-
. 

DRILLING LOG (Cont Sheet) I Elevauon Top of Hol<t Not SuNeyl!d -· .. 1--- ·-- ·-Prolttcl E.AA Rnervoor A-1 llnrot•llallon 

Hole No CP05-EAARS CB 0178 

0 

CORE~~~ ~~~ z 
ELEV DEPTH w ClASSIFICAOON OF MATERIALS REMARKS 

~ 
REC :::;:::;; 

(IIi (Ill 
% ii:i~ 

' ,II 

1-S2 

1-
1 Son.,.,.., Ill..,~......, 
~~--""'~TU 
~D~---tu 

2 140f!Wnmlf'~lO'"cil'opused 
onll1 iOioi-Cilii'ID 
wTODI 

r. 

r 

h 56 

1-

- 511 

c-

- 60 

1-

1-62 

-

- 64 

r 

1-

r 
~ 

I 

J I 

I l- ~ t __.._ - t ---e. 'Oft"''~ _____ ._ .... TPROJECT 
LEAA ~NQI14·1 

70 
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Hole No CP05-EAARS CB-0179 . 
DRILLING LOG D1v1sion ln$lallaHon sr-t I ot ·-1 Pr01eet EAA Rese1W1r A·1 10 S12e and lype of bH 3· b1t. Rotary Method 

2 Location N774612 9, E760243 1 - NAD 1983 11 Datum lor ElevatiOn Shown NAVD 1988 

3 DnllinQ AQencv Nodarse & AsSOCiates. Inc. 12 . Manufacture~s DesiQnation lor Dnll. Diednc.h 0.50 

4 Hole No CPOS..EAARS.CB-C179 13 Total Number of Overburden Samples Taken. N/A 

5 Name of Dnller Ralph Sm~h t4 Total Number of Core Boxes NIA 

8 Direction of Hole 15. Elevation Ground Water: Not measured 
~Vertical CJ Inclined 16. Date Hole Started Completed 

7 Thickness of Burden. 1 .8ft 
12/8/2004 12/8/2004 

17. Elevation Too of Hole: Not Survevediiil 
8. Thickness of cap rock: 5.0 It 18. Total Core Recovery for hole: N/A 
9 Depth of hole: 50 ft 19 Inspector: Ray Brainard 

a ~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ll.ID REMARKS (!) REC ::;;::;; oo 
(ft) (It) w % :Ji~ ..J 

-' lD 

~\ PEAT: Dark brown, fibrous, orgamc 0 
r, £..!! material -
~,l Started drilling at1 :55 _ i-
,,~ 

-
18 ~ ,, 

UMESTONE: moderately weathered, 
hard, strong, white to medium brownish 

2 
-gray and light yrtiOWish brown. some 

vugs, lots of shells ~~C=4 
, 2:05-2:34 for core - i-00=2 run. Gei·X Mud 

-
- ,... 

4 

-
- -
-
- ,..., 

6 . 
68 ' 12 

Calcareous Silly SAND; while, loose. - ,... 
shell fragments 1 Sample 6.8'-8.3' SPT· __!____ 

Limestone slough, 2 probably blod<ed _ ,... 
lube. SAND with 8 
some Silt to Gravel 

4 
- t-

2 3 -
3 - i-10 

-
- t-

-
- t- 12 

-
- ,... 

6 

3 ~ 
14 

I 4 

- -
~~ --1-

~FCi:!•.• ~~ .......o.a~ .... ~ I PROJECT -T HOLE NUMBER 
I CPOS.EAARS.CB-0179 EAA Reservo~r A· L -
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DRILLING LOG (ContSileet) I Elevation TO!) ot Hole Not SIJM!~ 

PIO)eet EM ReM1'10ir A ·1 ltnstallallon 

0 

ELEV DEPTH GJ 
(II) (II) § 

l&D 

18 5 

,:, .. 
·' 

. 

·-

CLASSIFICATlON OF MATERIALS 

- ~liysi\Nff!J9h1giii," ~dense. 
wet. fine g~aned. poo!ly SOIU!d, 

suoangular. Wllh &Ill calc:!lreous 

-sandYGAAVEt. m$d,um'Qfiytsh 
brown, very dento gravel p- are 
angular, limestone. shelis and cora.!!--:_.-

'~k~~~~~~ ------~ 
Shelly SAND, loght greenrsh g111y. 
medium dense. with 1111. calcareous. 
fine graoned lr8Ce g111ve1 

CORE 1 ~ ~m REO ~ 
•.4 ~~ 

Hole No CP05-EAARS..C8-0179 

REMARKS ~ ~~ oo 
;:5 

-
-I- 16 

-
-t-

-
-~ 18 

6 
-i-

1 
-

7 
-I-20 

-
-I-

-
-I-22 

-
--

9 --24 50/5" -
-,-

-
-I-26 
-

-I-

-

-I-28 
28.5 

SAND. hQhl greenlal! g111y med•um 
dense. flOe Q111onecl, 1111Ce Sllel;s and sdl 

calcareous 

~~~------------------~ 
9 

-I-
6 

,, 
-

14 
-I-30 

-
-I-

t::=::':...::._±l--
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--::-:------::---...,----:--,..,.,...-~-=-----:--_!!HO!_!!I!!_e ~N£-o~C!!P~O!I __ ~RS·CB-0179 
DRILLIN(; LOG (ConlSheet) I ElevatiOn Top ot Hole Not Sul'lleyed ~:" 

~eel EM Raservo• A-t !lnalllllauon 

- ~ l•coRE ~~ 
EL£\1 OEPTH w ClASSIACATION OF MATeRIALS REC :E 
(Ill (Ill § ~ l~ 

I r-

:-. 

.. 
' 

I 
: SQO I 
I 

1 

, . , 

. 

. 

•. 

Grades wflll same gravel 

Grades tm:e gravel 

End ol Bonng at 60 

.. t : --
~ rcAV11¥' --------~·• 

7 

8 

9 

REMARKS 

Fcruhed drtfl•ng IJ1 

··~ 

7 
----i-34 
~ 

16 --
-
-,.--36 

-
-r-
-
-1-36 

8 
-1-

5 
-

4 

--.o 
-
--
-

--42 

-
-I-

7 --... 
_:__ 

s --
-
-1-46 

-
-I-

10 --
_!__ 

6 
50 

-
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I 
I 

Hole No CP05-EAARS-CB-0179 
DRILLING LOG (ConlSheel) I EJevavon Top of Holft ~ s~~ -·· ·-Pro,ea EM Rtse"NOII A· I ltnttllllahon 

0 ~~ l~--z CORE Et.EV DEPTH w ClASSIFICATION OF MATU!IAlS REWI.RKS Cl REC ll ~ oo (fl) I~ I ~ % ~~ ...1 
Ill 

t-. 52 

t-
1 Sol• •• ~ ~ aaulfleo 
IM .ccordMQI wltn tne A5TM 
Oo~P248&-93 

2 1~~'*'1CI130"QI'OC)VJOO 
1-54 

... 20'•1>1d-(1 318"10 
x1"001 

1-

1-56 

1-

1-

f-

- 60 

-

- 62 

1-

1-

1-

t- 66 

I t-

I 
I 

I f 68 

,j I t I I 
... + + -- --

-~ 
- --:-~ --;- --- ~ 

(tiOlE IIIUM8~ 70 
~~~S-CS-Q1o9 
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Hole No CPO$-EAARS.CB 0180 
DRILLING LOG I Owl$l0n 

t-=2'-Loca=:l:.:;:ioii:::....:N7:.:..:....:73S.=3:..:1..:.5:.:..·.:E7:..:5::9";,:,1~~5::.·;.,;NAD=::...:.;1983=-----t1::1:-:'__Q'tum(o!E'V'!81~S~-NA!"-'!V0~1!.Jl98822. _____ _j 
3. Onllln!l Agency Nodarse & AsSOdales. Inc. 12 ManuiKIU<eft OesianatJon tor Don OIIIOtid> 0.50 

4 H~ No CPO>EAARS.C~180 13 TO!al Numbetol ~rlllllden Samples Taken NJA 

~5~N~~=me~o=f~On~l~~~~~~~h~Sm~Uh=----------+'~·~TO!a~t~NumbMoiCo~B~ NJA 
6 O.rectoon of Hole I~ ElevaiJon Ground Watctr Not measured 

tii3 VertiCal c:::! lnd1ned 16 Dlte Hole Staned Completed 
, 21i/2004 121912004 

7 ThiCkness of Buroen 1·3 11 17 ElevatiOn Too of Hole. Not Surveved tfl) 
S Thickness of cap rock 5.2 fl 18. Total Core Recovery lor hola N/A 
9. Depth of hole: 50 II 

ELEV 
(II) 

1-

0 z 
DEPTH ~ 

(ft) ~ 

13 

65 

1· 

19. Inspector. Ray Brainard 

CLASSIFICATION OF MATERIALS 

PEAT 

UMESTONE: fighglgray to light 
yellowish brown, mocleratety weathered 
hard, strong. ~ of sheDs IIUII!IY 

Calcareous S11ty SAND wMe. med•um 
dense to dense, wet, fine grained 
pool1y graded, subangular, wlth Shell 
lragme11ts, some gravel 

~!!; 
CORE I ~l!! REC :It 

% I~ 

2 

REMARKS 

Start drllfrng at 
12 50pm WYO. Ben 
Mud 12 57·1.24 to 
core 

1 ~"1 oo _, 
Ql 

0 

-
- i-

-
2 

-
-i-

-

r 
--
-

- ,-6 

7 
- I-

~ 
14 

-1-e 

5 
-i-

3 
-

28 
-t-10 

-
-t-

-
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DRILLING LOG (Cont. Sheet) J Elevation Topol Hole Not Surveyed 

Project EAA Reservo1r A-1 j lnstallatlon 

ELEV. DEPTH 
(ft) (ft) 

18.5 

I 

0 
z w 
(!) 
w ..... 

.·' ·: ~· . 
·:· · 

.-.. ·• 

....... :·;, 

·.·.".!·. 

i ' f----1----

CLASSIFICATION OF MATERIALS 

Gravel grades out 

SP.N"o: ritaY. me<tiUm dense""iovery 
dense, wet, fine grained, well graded, 
subangular, shell fragments, with sill 

LIMESTONE light yellowish brown to 
gray, hard, strong, shelly 

Sllty SAND; white, medium dense, wei, 
fine grained, poorly graded, with shell 
fragments, calcareous subangular 

WJt 
CORE ;r 111 

REC :::;:::;; 
% ~i 

4 

5 

6 

1 

Hole No CPOS-EAARS.CB-0180 

REMARKS 

Drilling hard at23 4' 

l ~"l oo 
-' 
Ill 

-
-
-

r-1 

--
-
- -, 

4 
-r-

9 -
10 

6 

8 

-1-20 

-
--
-

22 

-
--

5()11'' 
-1-24 

~:~~~9 hard clown to _ 

-I-

-
--26 

-
--
-
-1-28 

14 
- r-

10 
-

10 
-1-30 

-

-1-

-

I PROJECT 
EAA Reservoir A·l IHOLE NUMBER I 

CPOS-EAARS·CB-0 180 
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Hole No CPOS-EAARS CB-0160 
DRILLING LOG ( Cont Sheet) I Erevat1on Top of Hole Not Swveyed S"nHC)Of 

•s-
ProJect. EAA Resel\'oir A·l !rnstallat1on 

0 U! ffi 
~~~ z CORE ELEV DEPTH U! ClASSIFICATlON OF MATERIALS it~ REMARKS 

(II) (ft) 
(!) REC 

~i 
oo 

LIJ % .J 
..J Ill 

~-
' 

Grades while to gray 5 - - 3 
7 8 .. -

4 

. .. , 
7 

. :.~ ~· - -
. :'. ~. -

' ... . . -1--: ..... ", 36 
: -

.' .. 
-I-

•' -
·:.:. - -. 38 

38.5 
.. Silty SAND, gray, loose to dense, wet, 14 

fine grained, poorly graded. w1th shell - -
' 

fragments 8 18 -·.·. 
14 - - 40 

.. -

- 1-

-

- 1--42 

-
- -

43.5 
Trace gravel grades in 10 ·.·. - -

9 13 -
13 

" .. - ~ 

-.. 
- 1-

·, 46 

-
- 1-

-

- - 48 
48 5 

Gravel grades oot 4 - -
tO 4 -

50.0 3 
50 

End of Bonng al 50' r-

mnc:s ,.........., 
~~F-c••r.- 1836 ~~-.-:: .... I PROJECT 

EAA Resal\'otr A· I 
I HOLE NUMBER 
CPOS·EAARS-CS.O t 80 
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- oe . H I No CPO$-EMRS CB 0180 
DRILLING LOG (Coni Sheet) I E.lllvallon Top of HoltL Not SuNeyed s-• .. .. ~ ..... 
~mEM~o11AI 

~0 

~I 
z 

ELE.V w 
lftl ~ I 

~--

__ , __ -
'--

l1nstalla1ion ---
CLASSIACAnONOF MATERIALS 

:lw!l; CORE ~l:ll 
REC ~::; 

% ' :Ai 

-
REMARKS 

1 "*"~VIIIoYIItJd.t~ 
~ acooro~nce Mtt1 tnt ASTM 
oe..-02<&1~ 

2 1* nemm• ""''-" XI" drop uwd 
01'120''1>"1-(IW"IO 
•r"OO) 

- . - - ~ - ~-____...L. 
....._ __ 

TPROJECT 
~~~-

-----~ 

~ ~~ oo 
-' 
<XI 

~. 

-

-. 54 

1-

- 56 

-

r-. 58 

r-

-, eo 

-

- , 

-

-

1-

t-
...... 

~ r r 

t 
t 
I-
,_ ro 
• 
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• 

APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 181-200 



128
 

r--· -~---· --
DRiLLING LOG I 0MSt0() nstaUa\lOn s.-1101 

•s-~ 
10 Stze and type of b11 3" bit. Rotary Method 1 Ptotecl EM Rese,.,olt A·l 

Hole No CPOS-EAARS.CB-0181 

2 Locauon N773531 5. E760243 1- NAO 1983 Itt Datum tor ElevaiiOn ShOWn- NAVO 19iii 
3 Otolhi'IO Aae®Y Nodil$8 & Assoaale$, Inc. 12 Mii.I\IJfaelurefs Cle$1Dna!Joo for Drill O>edrich 0-50 

• HOIO No CPOS.EMRS-CB-0181 13 Toll!l Numbe< of CM!<burden SatnplH ra•P.n N/A 

5 Name of Ooller Ralph Smrth t• Total Numbef of Cole Boxes NIA 

6 Dll'Ktlon of Hole 15 Elevauon GrOUII<I Water Not mea.lnld 
IS:! vervcal CJ 1nc1111ec1 16 Date Hole Slal1ed Comptelad 

7 Tilleknes. of Burden 0 9 ft 
12110/2004 1211012004 

17. EJevat>On roo of Hole. Not su"'e.VAdi!\1 
8 Tii!Cknns of cap rock 5.0 fl 18 Tolal Core Recovery tor hole NIA 
9 Depth of hole• so fl 19 Inspector Ray Brainard 

0 ~ffi l~~ z CORE ELEV DEPTH ~ CLASSIFICATlON OF MATERIALS ~~~ REMARKS 
(ft) (ft) REC oo 

% 
_, 

..... m 

_gL ~\ PEAT 0 
LIMESTONE. lighi g111y tan fO ll;nt -
yellowish brown. hard. strong stlelts St.11 dnn11111 at 8 45 - 1-vert.ocal. burrows tOP •· some wgs WYO-BonMud 

Cit\'*! 0 6' Into -Llmestooe to aeate 
~ for core barrel - 1-Run 9 0&-9.25. 2 
Manual 11ammar 

~E0<4 1 - ,_ 
~00:2 

-
- ,_ 
-
- -

!I~ -Calcareous S•IC)I SAND wfllta, m101um 
dense to 'tO!)' deMit ,.,. gra.necl 
pool1y graded a.uba!IQUalor, 1'11111 5heJI s 
fragmems, some gravel -

1 26 

6 

--
39 

7 --
2 ~ 

8 

s --
-

I• -t-10 

-
---

1-

---t 
---~- 12 

-
llS 

l -I-

Traao gravel 

i 
6 

-I-

3 a -
f- 'r--- 10 

~ 

L--- ..__ --- PPOJECT HOLn'~U'.'!lER ~·"'lCU • ...., - ............... _._,.. 

EAA ResetVO!r A·1 ' CPO>EAARS·CB-O:e1 

t4 
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Hole No CPOS-EAARS..CB-0181 
DRILLING LOG (ConLSheet) I Elevahon Top of Hole Not Surveyed Sl'eot20f .-. 
Protect EAA Reservoir A-1 J lnslallabon 

0 "lffi ~ ~~ z CORE ~Ill ElEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(It) (ft) Cl REC ~::;: oo 

w % ~:::> ..J 
..I (I)Z OJ 

-
. :. . - 1-1 6 

.-... -,. 

'• ' . . , -I-

-
'• .. 

- 1-, 8 
18.5 

- SheUy s'AN"ol,g"htgi8Y, m~rumdense 7 
to very dense, fine grained • poorly - -

·:\ ~·. graded. subangular, some silt, 4 7 

. ~~·r. calcareous -
10 - -. 20 

~~~:? -
.. ~:·: - 1--::.-.:' 

-
- 1- 22 

-
- -

5011" 
- - , 24 

5 Dnlllng hard -23.2'-23.5' Shelly 
ltmestone? Hash? - -Out of limestone at 
25.1' -

- 1- 26 

-
- 1-

-
- - 28 

285 
Same as above 14 - -

6 13 
-

10 
- - 30 

-
- 1-

-
- 1-32 

-
- 1-

+-+-- Ot\1~1 
-·-

PROJECT I HOLE NUMBER ____, 
l EAA Re!<!rvo:::.•r .:.;A:..;·1'----''-'C"-'P0-=5-'-'EAA=..::R..::S~-""C"'S.'-'0'-'11,:,: 88,_ 11 _ __.I 
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Hole No CPOS-EAARS..CB-0181 
DRILLING LOG (Cont Sheet) I ElevatiOn Top of Hote: Not Surveyl!d 

Pro)ed EAA Reservolr A-1 T lnstallahon 

ELEV 
(ft) 

DEPTH 
(ft) 

14 

38.5 

·:.·,.:· ... 

. ; ~; 
~ ... 

· ·3.5 -. ' ~· 

50.0 

ClASSIFICATION OF MATERIALS 

SAND, Ught greenish gray, dense. fine 
grained, poorly sorted, w~h trace shells 
and si~ 

Grades shelly 

Grades loose 

End or Bonng at so· 

CORE ~ffi 
REC ~~ 

% ~~ 

7 

8 

9 

10 

lPROJECT 
EAA Reserve~ A·l 

REMARKS 

Onlltng ended at 
12:00 
Moosture~26 8%. 
-200=67% 

>;()TES 

7 
-1-34 

17 -
31 

-1-

-
-t-38 

-
-t-

-
-r-38 

5 
-i-

7 
-

13 
-t-40 

-
-t-

-
-1-42 

-

-i-

3 
-1-44 
__:_ 

3 
-1-

-
-1-46 

-
-1-

-

-
4 

-I-

48 

50 

----·-
I t:10LE "lUMBER 
~POS-EAARS-CB-0181 
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Hole No CPOS..EAARS-CB 0181 

DRILLING LOG (Cont.Sheet) J ElevauonTopofHole NotSurve~ $heel ~ 01 

·~· PrOject. EAA Reservoir A-1 [lnstaUabon 

0 
~~ ~ ~~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS ~::;: REMARKS 

(ft) (It) 
(.!) REC oo 
w % ;:;~ ..J ..... m 

- 5 2 

-
1 Soh ent tWd visually d assdled ln.__ w\UI,...ASTM 
~t;on.D2-!IG -
2- t~ hflrntntr ~tn JO" drop UMC1 
onZ.O"Iplilapoot'\(13/ff'IO 
x2"00) 

r-

r-, 56 

-

- 58 

-

1-, so 

1-

-, 62 

-

,.-, 64 

1-

r-66 

-

-68 

-

I 1- 70 

~j/OP:•• 1t.J6 ,..,..t~ ... cfl!rl.n L~ROJECT 
~~oll:!_ 

I HOLE NUMBEP 
CPOS..EAARS-CB-018 1 
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Hole No CPOS-EAARS-CB-0182 

DRILLING LOG 0Ms10n Installation 

_, .. 
.. SliM<, 

I Project EAA Reservoir A-I 10. Stze and type of bit 3" bll. Rotary Method 

2 Location: N774072.2, E759698 8 - NAO 1983 11 . Datum for Elevation ShOWn NAVO 1988 

3. Dnlfing Aaencv· Nodarse & Assoaates. Inc. 12. Manufadurer's Oesranatlon fOf 01111 Diednch D-50 

4 Hole No: CP05-EAARS..CB.0182 13 Total Number of Overburden Samples Taken NIA 

5 Name of Driller: Ralph Sm~h 14 Totat NumberofCOfeBoxes N/A 

6. Dlredion of Hole 15. Elevauon Ground Water. Not measured 
.r;;;:l Vertical 0 lnclrned 16. Date Hole Started COfnpleted 

7. Thickness of Burden: 0.6 fl 
121912004 12/912004 

17. Elevation Too of Hole: Not Surveved Itt\ 
8 Thickness of cap rock: 6 4 fl 18. Total Core Recovery for hole: N/A 
9. Depth of hole: 50 1\ 19. Inspector. Ray Brainard 

0 ~~fffi -t~"1 z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS a..ID REMARKS 
(fl) (ft) § REC :;::::; oo 

% ;3~ ..J 
ID 

W' PEAT, Dark brown, fibrous. organic 0 

06 ,, " -
LIMESTONE; moderately weathered, Started drilling at 
tan to light yellowish brown, shells, vugs 8:30 WYO-Ben Mud. -t-
and burrows (vertical). hard, strong 8:43-9:01 Run 1. -9:15;9:.22 Run 2. 

Dropped 3 
Impregnated sections 
off bit 

-t-2 

~fC;7 I -t-Q0;4 

-
4.0 

Grades to moderately-highly weathered, 
white. chalky, more porous -

~fC=3 2 - 1-00;2 

-
- -6 

7.0 10 
; Calcareous Silty SAND, whtte, loose to - -

medium dense, fine to medium grarned, 
, ~ 

.. .. angular. some gravel, with shell 5 

fragments 8 

-
Manual Hammer 5 

- .. 7 ·. 2 -
3 - t- 10 

-

.. - 1-

l•. -
- 1-12 

-. . 
- 1-

13 5 
Grades frne grarned With trace gravel 11 

- 1-
3 Couple of hard spots 6 

dnlhng <0 t-0 2' lhrck -
6 

14 

"""""""' W,~ fORI.,\ &jO ....-.o.\UI ........ ......_..,. 'PROJECT I HOLE NUMBER I 
EAA Reservorr A-I CPO:-.-EAARS-CB-0182 I 
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Hole No CPOS-EAARS-CB-0182 
DRILLING LOG (ContSheet) I Elevation Top of Hole Not Surveyed 

Project. EAA ResiiJVOor A-1 J lnstallatton 

ELEV 
(It) 

DEPTH 
(ft) 

18.5 

0 z 
w 
(!) 

~ 

..... ~-- -: .... :·. 

.. ~. ~. 

CLASSIFICATION OF MATERIALS 

caiCareoussliel~ysliiiD;i;ght greenish 

gray, medium dense. shells 50%, fine 
grained, with slit, Limestone at 19.8, 
hght yellowish brown, hard, strong 

CORE 
REC 

% 

REMARKS 

4 

I ~~ oo .... 
CD 

-

--,6 
-
-f-

-
-1-18 

9 --
12 

-
26 

l----+-~-----------------------r20 

· .. :·'. 
23.5 ··' 

25.0 

:':\.~·: · 
• ·, : J .... ; ..... .. :. ..... 
·:. \ ;. 

.. ' 

Shelly LIMESTONE (shell hash) at 23.5' 
to 25' 

Calcareous Shelly Sand; as above 

5 

6 

PROJECT 
EAA Reservoir A-I 

Most blows were to 
get through this 
Drilhng through only 
0 2' was hard Got 
hard again at 
23-23 4' 

-
-r 

-
-f-22 

-
--

50/5" 
--24 

-

-
Hard drilling 23.5-25' -f-

26 

,......, 

-
-f-

-
- -28 

24 - -
16 -
tO 

- f-30 

-

-f-

-

-f-32 

-
--

1 HOLE NUMBER 
CPOs-EAARS.CB-0182 
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~~~~--~~~---.~~~--~~~~--~--~H~o~le~N~o~C~OSEAAR~C~182 
~I LUNG LOG (ContSheet) I Elevation top of Ho~ N01 Surveyed ~."' 

_Pr_o,od. EAA Reservotr A· I ltnmllahon 

0 

El.EV DEPTH ID 
Cftl thl ~ 

I ., .1 

... .. 

.. , 

ClASSIFICA nON OF MATERIALS 

Silty SAND. ~hi g;Mn';ihgray medium 
dense. wet. fine gralned. poorly graded 
subangular wdh shells calareous 

j '"' ...... " .. 
I I I I ~-
F~P'fl8U1!1'1'1-......t:-,... ... ~ 

CORE~~~ 
REC :E:E 

% ()i~ 
REMARKS 

7 

8 

9 

8 

--~ 6 -
9 
-~ 

-
-~36 

-
-~ 

-

-~38 

13 --
10 -
1~ 

--40 

-
--
-
-,-42 

-
--

6 
--44 

6 
-

6 --
----:--' 

-~48 

-

=r 
t ~8 

r---~~--------------------1 

10 
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Hote No CPOS-EAARS CB-01 62 
DRILLING LOG (Cont. Sheet) I Elevation Top of Hole Not Surveyed -· .. • SIIOot> 

Projeet. EAA Reservo11 A·1 l lnstaltabon 

0 ~1 l~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(II) (It) C> REC ~:; oo 

w % .:li ~ ..J 
..J CD 

t-, 52 

1-
1 S¢iJ .. fretcs ~l'f c:t.$111*i 
4n aoc:otdance 'With U'lt ASTM 
~-O~C88-93 

2.1401 Mmmwwllh 30"'<ttooUMd" 
1-54 

on2 a .,.,._,11318"1 o 
xZ'OO) 

' 

i-56 

1-

1-58 

1-

- 60 

-

:-62 

1-

1-84 

t-

t-66 

t-

t-66 

t-

I 1- 70 

2:~FORM t~ ,..,.-.. ••~~..._~,. I PROJECT 
EAA Rese111o" A·1 

I HOLE NUMBER 
CP05-EAARS-CB-0182 I 
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Hole No CPOS.EAARS-CB-0183 
DRILLING LOG Oillos!On 11\Slalf~ ~·o I ·-1 Prqe<:! EM ReseNolr A· I 10 S.:• end type olbol i 3• be. Rotary Ml>!hod 

2 l.ocabon 1'1774619 8. E761239 !>- NAD 1983 Itt D.liUm for Eleva!JOII Shown NAVO 1988 

3 On;UngP.gency. Nodarse & As.soaates. Inc 12 Manufac:turor'a Du~Qllabon lor Dnll Coedrlcll D-50 

4 Hole No CPOS-EAARS..C~183 13 Total Number o1 ~rden Samllle$ Taken N/A 

5 Name of Or~ler Ralph Smtih 1~ Total Number of Coni BolleS N/A 

6 Dlti>Cilon of HOle 15 Etevauon Ground Water Not measured 
~Vertical CJ Inclined 16. Date Hole Started co:-"ck~ted 

7 Thiele ness of Burden 1 7 ft 
12/10/2004 12/1 004 

17 Elevation TOil ol Hole. Noi Sucveved (ft) 
8. Thickness of cap rod\c 4.8 ft 

18. Total Core Recovery for hole. N/A 
9 Depth or hole: so ft 19 Inspector. Ray Brainard 

0 

~~ ~ ~~~ ;z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(It) (It) 

C) REC oo 
~ % li -' co 

W' PEAT 0 

··~ -
t!!tl Started dnlhng 120 - 1-
·~ tl 

WYQ.Ben Mud 

I 7 II ' -
UMESTONE, tan to light yellowish 
brown. hard stroog moderalaly 2 

weatnered most bunous fdled. few vugs -
~Cal 1 Runt · 1 31 • I A4 --~Q()a1 

-

-i- 4 

-

- -
-
--. 6 

6.5 
Calcareous Silty SAND, wMe medoum 13 
dense to very dense, wet, fine grained. --
poody graded, angular with sheU , Manual hammer 47 

fragments -
80 37 

0 -GraveiivsftiySANo:-wh'•i&.<lerisewei'l-- -i-

o6 graded. angular, calcareous wrth ahetls ~ p . 21 ... -i-

8 

~0 2 Molsture•l7 2%, 15 
·200t115% -

•G 15 

D --
c> 

10 

~0 
-

•CJ 
p_ . -

c> 
Hard C!nttcng ftom 11·. 

I 
loo 125' -r o(J 

-~ ~ .. 
13 ~ c --t 

1--

1 s;-n; S'AN'o-~:-rn~"d-rum ilo'Me -
~ I ~ 

some grav>:l 
--;-T 

l 3 0 .. -
2t~'OflU 'tjl ~P::'--... ~ .. 

- :::=--=::t==: ... tr::'!!n:ern 
PROJECT HOlt NUMBER 

12 

14 

I CI'OS'EAARS..CB-0~ 
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Hole No CPOS-EAARS..CB-0183 
DRILLING LOG (ConLSheet) I Elevahon Top of Hole Not Surveyed ~~:' 
PrOject. EM ReseNotr A·1 llnstaltauon 

0 ~ffi ~~~ z: CORE El.EV DEPTH w CLASSIFICATION OF MATERIALS D. Ill REMARKS 
(II) (II) 

(!) REC :;;::< QO 

~ % l <li~ -' 
CD 

' ' 
·, -

... , 6 
• • · .r 

: __ :. ~: -
.... Hard drilling from 

16'-1 7' --
: -

'• ... 
.. - -, 8 

18.5 

., .... >·' Shelly SAND. graY, medium-dense to 1, 
very dense, ftne grained, poorly graded, -f-

;_;,.>: subangular. some sill. ttace gravel. 4 SAND with some SiH 11 
calcareous and tsace Gravel -

};; 
12 - 1-2 

-
--

0 

,·=··:< 

>.) -

.::.:-;_ - -. 22 

-

. . - r 
23.5 

LIMESTONE, brown, sl1elly hard. 5012" 
strong - h 24 

5 Drilled hard down to 
23.7' DrOied nard 26' -
lo273' - -

-
- -26 

-
27 3 - 1-

·' 
SAND: light greenish gray, loose to -
medium dense. fine gra•ned, poorly 

- 1-sorted. with shells and silt 28 

...... 12 .. ·. - -: ,, 6 SAND With some 9 

·' Gravel and trace Silt -
9 

' 
.. - - 30 

-
- -
-
- 1-32 

-
i 

' • 

I 
- 1-

--l<;..M.,, 
~~r('!OM,~~crtc~oe-~ ~ECT -~UMBER 

Rese"!_Olr ~~-~- CP05-EMRS..CB·0183 
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Hole No CPOS EAARS CB-0183 ...--- --- -

(Cont Sheet} I Elevation Top or Hole Net Surveye<:l DRILLING LOG ~ 
Projed_ EAA RHIIVOII A- 1 ltn51aHahon 

c ~ffi 1~--z CORE 
EI.EV OEPTH IU Cl.ASSIFICATION OF MATERIALS l~ REMARKS g REC oo 
(ft) (Ill '10 ..J 

-' m -..-
"-.ill..~ = Graoes to llltce s•lt 7 

- -. 
. r 7 7 

-
·-· 

' ~ -··.··: 
.. · :· -
• ••• _i, -f-. 36 ... -- -I-

-
...... 

.·., -, 
9 

-I-

' 
8 10 -.. 10 

-I- 40 
,. -

., , 
- 1-

-'· 

- - ·. 42 

-

- -
~'l!l 

As allow with 3 thlll (cO 11 Cll!lnOOied 5 

' 
sand layers - -

9 5 
-

, 4 
- -
-

.. - 1-46 

-
- 1-

-r 
!-

<18 !I I ---r 
~ ~ G'raVe»y smy-sAIIIo:-....h,itiO -ISh 12. 

·0 grll)' angular, s1>81ly ---~ 10 14 .. -
!'tOO 0 12 

___ L End at Boring a\ 50' -
No;ITQ - --- -- . -

!iO 

0)- I PROJECT 
EM Reservl!tr A· I I 

HOLE t:U.' .. Bc:R 
~_p.ARS.CS.C1S-3 
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Hole No CPOS EAARS CB-0183 -
DRILLING LOG (Cont. Sheet) I Elevauon Top of Hole Not Surveyed Shea!. ot 

·-~~ PrOJect EAA Reservoir A· I I lnstallauon 

0 wffi ~ ~~ z CORE -'m ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(It) (It) 

C) REC ~:::0 oo 
w % I ;Ji;! ...J .... m 

1-s 2 

1-
l Soils ... field visually dasSifteQ 
in~wtlhtMASTM 

lle!q101>0n. D 2A88-93 

2. '401 hammer W!ti'I3Cr ~ 1.1MCI 
oo2.0'......,...,(13/8'lD 
•TOO) 

1-54 

,.... 

1- 56 

1-

1-58 

1-

- 60 

1-

1-. 62 

-

-

1-

1-66 

1-

1- 68 

1-

I 1- 70 

~)!f"OR.t.:t~ ........ CU:IUII-JUII.l'J ~OJECT 
EAA_Beservo•0:..1 _ 

I HOLE NUMBER 
I CPOS.EAARS..C!!-OlH.. -



140
 

Hole No CP05-EAARS CB-0184 . 
DRILLING LOG I DtviS•on. lnstallatton. ~: 
1 Pl'l)Jecl EAA Resetvo1r A· I 10 Size and type of bit 3" b•t Rotary Method 

2. Locat1on: N774619.8. E762328.1 • NAD 1983 11 Datum for Elevaton Shown: NAVD 1988 

3. Drilling Agencv: Nodarse & Assoaates Inc 12 Manufaeturefs Oe$iQnat•on for Drill DiedriCh D~50 

4 Hole No CP05·EAARS.CB-0184 13 Total Number of Overburden Samples Taken· NIA 

5. Name of Onller: Ralph Smrth 14 Total Number of Core Boxes· N/A 

6. Direction of Hole 15. ElevatJon Ground Water: Not measured 
~Vertical CJ Inclined 16. Date Hole Started Completed 

7. Thiel<ness of Burden: 1.7 II 
12/1012004 12/1112004 

17. Elevation Top of Hole: Not Sutveyed (ftl 
8. Thickness of cap rOCk: 4.911 

18. Total Core Recovery for hole: N/A 
9. Depth of hole: 50 II 19. Inspector: Ray Brainard 

0 w:t 
I ~ z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS ~(Q REMARKS !:~ 

(Ill (It) ~ REC ~~ 
oo 

w % -' 
-' m 

W\ PEAT 0 

!i.~ -
~,, Start drilling 4.20 -r-
,,~ WYO-Ben Mud. run 1 

4.26-4•37 
1.7 " . -

LIMESTONE: tan, hard, strong. medium 
to slightly weathered, filled burrows 2 

-
~EC=2 1 - -~QD=2 

-
- f- . 4 

-
- f-

-
- - . 6 

6.6 

.... : Calcareous Gravelly Silty SAND, white. 6 
very dense. wet. fine to medium - -

: :: ... grained, poorly grad.ed, angular, with I 10 
-

shell fragmen1s 50/5" - - 8 
8.5 .. cfr3ve19rad'es .;;TsTitY"s'AN"D:-.. Jute . 5 

medium dense, fine gra1ned, angular - f-

I· .' 
shefls 2 7 -

3 .. - f- 10 .. 
.. -

f·;. - r-

-
- - 12 

-
: 

- -

14 - -
I 

3 14 
-

14 

14 

i 

~~FCI\1A Us36 ~i::a•-.-cOIGCro.•, I PROJECT 
EAA Resetvou A· 1 -

l HOLE NUMBER 
CPOS.EAARS·CB-0184 
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. . Hole No CP05-EAARS CB 0184 

DRILLING LOG (Cont. Sheet) I Etevalton Top or Hole Not Surveyed ~201 ·-PrOject. EAA Reservoor A-1 linstallatJon 

0 wa: 

~ ~~ z CORE ...oW 

ELEV DEPTH w ClASSIFICATION OF MATERIALS a. Ill REMARKS 
(fl) (ft) 

(!) REC :::;:::< oo 
w % ~~~ ...0 
...0 a> 

-
.. - r- 1 6 

; .. -•, · 

,. 
-

·. Hard drilling at 
16.5'-17 5' -r 18 

185 
- c"aicareous Sii9iiiSANi>:il9hl9ray, 16 

medium dense, wet, fine grained, poorly -r 
=·t · graoed, subangualer, wHh sitt 4 ~ ..... 
· :·::. 11 

:.:.~\~:.~: -i-

:':\~:[: -
•.;, - r ·. ~.-.~~ : 

20 

-
- r 22 
-

- r 
23 5 

Shelly LIMESTONE, grayish brown, 48 
hard, strong - -

5 Hard drllhng off and 50/4" 

on 23.5'-2T -
24 

- -
-
- r 26 

-
27.0 - r SAND. light gray, dense. fine grained, 

With son. calcareous and cemented sand -
In thon layers (<1 5"), gray, hard, strong - r .· .. 28 

::--: 7 
' - r 

6 Gravelly SAND with 21 
-trace Sill 12 
- 1-30 

-.. 
- t-

-
-r 

---
~~fORM 1aJD. ._ ~•noa•~~ 

-- I PROJECT j~"UM'~ ~Reservoir _A-I - 5-EAAR~B-0184 

32 
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Hole No CPOS.EAARS-CB-0184 
DRILLING LOG (Coni Sheet) f Elevation Top of Hole Not Surveyed s-Jot 

4 $hHtt 

ProJect EAA Reservoir A-1 l lnstallauon 

0 ~~ I~~ ELEV DEPTH ~ CLASSIFICATION OF MATERIALS 
CORE a. CD REMARKS (!) REC ~~ oo 

(ft) (It) ~ o/o -' 
U)Z CD 

~ t-- As above, but no cemented sand and 17 

.- grades light greenish gray -~ 

.. 7 20 
-

34 

.. 
23 

; ·· 
-~ 

·' -
' 

-t-
•' .. 36 

-
.. ·. --· .. '' ... ·. 

-
:.·.·. - t-

38.5 : 
38 

._.:: Grades with shells 13 - f-
8 18 

-
15 

- f- 40 

-

- -

-
'•. - t- 42 .. 

-.. 
- f-

43.5 .•. 
Grades trace s1lt, medium dense 

~ -
9 10 -

44 

~ r-
-.. 
- f-.... 46 

-: ;_,: 
' - ~ 

-

- t-48 
48 5 

Shelly SANO, l19ht greeniSh gray 10 
med1um dense, fme grained, poorly - f-
sorted, trace s11t 10 ~ 

50.0 8 
50 

End of Bonng at 50' f-

NOT£$ 

~i)!,F~I# U!"Yj,....... ~,....,_, .. I PROJECT 
EAA Reservotr A-1 

11-!0lE NUMBER 
CPOS-EAARS-CB-0184 _ 
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DRILLING LOG (Coni Sheet) I Elevation Top of Hole Not Surveyed 

Pr01ecl EAA Reservo11 A-1 l lnslallatlon 

0 
z 

ELEV. DEPTH ~ 
(ft) (ft) ~ 

CLASSIFICATION OF MATERIAlS 

wf!': 
CORE ;r~ 

REC I i:::e 
% li:i~ 

Hole No CPOS-EAARS.CB-0184 

REMARKS 

1 SOiJ at• tiek:1 vltullty dllllfied 
lrt accordance \il\lh the ASTM 
o..._;on. 0 2488-93 

2.. l'I:W hammer \IIIIth 3a' drop used 
on2 D' s;plllspoon(1 WIO 
xTO.O) 

-

----+----1---1---- --- -- - -70 

lPROJECT 
EAA Reservo•r A·l 

-fHOLE NUMBER 
_ ...J.ff'05-EAAJ3.S·.f!l-0184 . _ 
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Hole No CP05-EAARS CB 01 85 
DRILLING LOG I D<VIsron lnstallalron -· .. ·~t .. 

1 Project EAA Reservoir A-1 10 S12e and type of brt· 3" bit. Rotary Method 

2. Locatron N773538 4. E761239.5- NAD 1983 11 . Datum for E!evaUon Shown. NAVO 988 

3. Drrlling Agency. Nooarse & Associates, Inc. 12. Manufacture(s Desrgnatron for Dnfl· Oiedrrch D-50 

4 Hole No· CP05-EAARS..CB-0185 13. Total Number of Overburden Samples Taken N/A 

5. Name of Driller Ertc Blumke 14. Total Number of Core Boxes. N/A 
6. Direction of Hole 15. Elevation Ground Water. Not measured 

.f:ii:!Vertical D Inclined 16. Date Hole Started Completed 

7 Thlclmess of Burden: 0.5 ft 
1211012004 12111/2004 

8. Thickness of cap rock: 5.0 ft 
17. Elevation Top of Hole: Not Surveyed (ft) 
18. Total Core Recovery for hole: N/A 

9. Depth of hole: 50ft 19. Inspector: Cern Altuntas 
0 U!ffi 

~ ~~ z CORE ELEV. DEPTH UJ CLASSIFICATION OF MATERIALS ~ID REMARKS 
(ft) (It) C> REC ti" oo 

~ % L~ -' 
fD 

~\. Peat; Dark brown 
0.5 

0 

-LIMESTONE; yellowish gray at the top, 
gray in the middle and whHe at the Core run -,..-start=10:45AM Core 
bottom. moderately weathered at the run end;1 0:55am -top to slightly weathered at the bottom, (0.5'-5.5') 
vuggy 

-

~~g~ 1 - r-

-
- 1-. 

-
- -

~~ • 

l I Calcareous Silty SAND, white, loose, 5 
wet, poorly graded. fine to medium - - . 

I grained, subangutar. shell fragmeniS 1 4 

I -
I 4 

5 

i - -

J 
-
- r-. 

e~ 
Calcareous Silty SAND, whrte to gray, 2 
very dense. wet, poorly graded, fine to - r-
medium grained subangular, shell 2 2 

fragments, trace gravel -
5015" 

- r- 10 
-

- -
-
- - 12 

-
- -

135 
Calcareous Silty SAND, whrte , dense 8 
wet poorly graded lone gramed ---
subangular, sheU fragments 3 

~ II;On!II"';!Cit3l 

~9,FOi11A 16lt IIII"IIIO;;al:lr'l•-. -tnt.."l lfROJECT HOLE NUMBER 

1 

!;AI\ Reservoir A·l l CPO~·EAARS-CB·Ol 

14 
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Hole No CPOS..EAARS CB-0185 . 
DRILLING LOG (Cont. Sheet) I Elevation Top of Hole Not Surveyed Sneet 2011 ·-Pro1eci. EAA Reservoir A·t I Installation 

0 ~ffi ~ ~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS l l~ REMARKS 
(ft) (ft) Cl REC oo w % ~~ .J 

.J m 

-
'· - 1-1 6 

.. · 
'· ·. -

.·.,. -I-

-.. .. . -1-. 
18.5 

18 

Calcareous Silty SAND; white to gray. 6 

'. 
medtum denS&, wet, poorly graded, fine -I-,. to medium grained, subangular, shell 4 12 
fragments -

17 .. 
· ... --.. 20 

'• -
·.·. -,..-

.. -
_:.,_ 

22 
.. -

-I-
23.5 

Cemented Silty SAND: gray, very 50/4' 
dense, wet, poorly graded fine gratned - 1-
subrounded 5 

24 

-

. ,• 

-.. 
Hit hard layer at 
25'-4"thick - 1-26 . 

" -
.. Hit hard layer at - 1-26.5'-3" lhlck 

-
-

28.5 
1-28 

o · caicamous cfravei,;s.i\No,Wh.,eiO-
45 

~6 gray, very dense. wet. poorly graded, - 1-
fine to medium gratned, subangular. 6 37 

""'· shell rragmeniS -
~0 14 

- -
••o 30 

-
<> - :.... 

00 

0.0 -F 
C) =r 0 

·6 I h 

32 

~ 

~~r:oq--.~ ,113e ~....,..._._m I PROJECT 
EAA R""ervol! A·1 

I HOLE NUMBER -.=J 
CPOS..EAARS.CB-0185 
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Hole No CPOS-EAARS CB-0185 . 
DRILLING LOG (ContSheet) I Elevabon Top of Hole Not Surveyed ShNt 3 ot 

•s-s 
Project EAA Reservo11 A·1 llnslallaliOn 

0 ~ffi ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ~~ REMARKS 
(It) (ft) " REC QO 

w % ~~ 
... 

-' Ill 

~ 1- Silly SAND; gray dense, poorly graded, 7 
fine grained. subrounded, shell - -. 

.. fragments 7 17 34 

-
.' 23 - -
.' -... 

- -. 36 

-
- -
-

•• I. 

-.. r- . 38 
38.5 

•. Silty SAND; gray, medium dense, poorly 5 
.. graded fine grained, subrounded, shell - 1-

: '. fragments 8 8 
-

' : 9 
·. ·,· - 1-40 

-

- 1-

-
- r-42 

'• -
- -

435 
.. 

Sandy SILT; gray, firm wet. low 2 
plastk:rty, shell fragments - -

g 2 
44 

-
4 - -

-
- -
-
- -
-
- ~ 

48 
48 5 

Silly SAND-:-Qiay mediUm dens.!" poorly 9 
graded, f1ne to med1um gra1ned - ~ 

subrounded shell fragments 10 9 -
500 

g 

50 

End of Bonng al so· i-

I NOTES 

IQ)nllf1111CJI 

~~FOOM 1BJ6 ._.-x.-a•~•~•n [PROJECT 
EAA Reservoir A· I 

I HOLE NUMBER 
CPOS·EAARS·CB-0185 
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Hole No CP05-EAARS CB 0185 - -
DRILLING LOG (Cont.Sheel) I Elevauon Top of Hole: Not Surveyed s-•ot •s-· 
PrOJect EAA Reservoir A· I I Installation 

0 wffi l~~ z CORE -'m 
ELEV DEPTH w CLASSIFICATION OF MATERIALS h REMARKS 
(II) (ft) 

(!) REC oo 
w % <=> ...J 
...J (1)% CD 

t-s 2 

t-
' Soilll .,.. flttd visually cia~ 

an ac:c:oroance with the ASTM De- 0 2•8U3. 

'2. 1•<» hammer oMth 30" dro9 UMd 
on2.0'•-(13/8"l0 
•2"'00) 

t-54 

t-

- 56 

1-

1-

1-

- 60 

~ 

t-62 

t-

t-64 

t-

t-66 

1-

t-68 

t-

70 

~:; FOiUti1a;::,o .,......,""latOIA,.........,, 
-" I PROJECT 

EAA Rtr.~ervolf A-1 
1 HOLE NUMBER 

CPOS.EAARS-CB-0185 J 
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Hole No CPOS-EAARS CB-0186 
DRILLING LOG Olvosoon Installation Sl>oot1 01 ·-· 1 ProJect EAA Reservoor A-1 10 SIZe and type of b" 3" blt, Rotary Method 

2 Location· Nn3538.4, E762328.1- NAD 1983 1 Datum for EleVation Shown NAVD 1988 

3. Drolling Ageney· Nodarse & Assooates. Inc 12. Manufacturer's Oesognation for Onll Doedroch 0-50 

4 Hole No· CPOS.EAARS-CB-0186 13. Total Number of Overburden Samples Taken N/A 

5 Name of Driller Enc Blumke 14 Total Number of Core Boxes: N/A 

6 Direction of Hole 15. Elevation Ground Water. Not measured 
~Vertical CJ Inclined 16. Date Hole Started Completed 

7 Thickness of Burden: 0.5 ft 
12/10/2004 1211112004 

8. Thickness of cap rock: 5.0 It 
17. Elevation Top of Hole: Not Surveyed (f\) 

18. Total Core Recovery for hole; N/A 
9. Depth of hole: 50 It 19. Inspector. Cem Altuntas 

0 U!ffi 
I~~ z CORE c:'m ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 

(II) (It) 
C) REC ~~~ oo 
w % -' _, m 

W' PEAT; Dar!< brown 0 
0.5 -LIMESTONE. gray to yellowish gray, 

Dolled with hand slightly wea!hered at the top and sampler to 6" bgs. -~ 
bottom, moderately weathered in tM Core run -middle, hard, vuggy, 0.5 Inch hOle at the start:3:55pm. Core 
bottom run end=4:05pm 

10.5'-5.5'\ 
- -2 

-
REC-=5< 1 
RQD=S - -

-
- ~ 4 

-
- -

5.5 
.... Calcareous Gravelly SAND, white, very 13 

dense. wet, poorly graded, fine graoned. - - , ....... subangular, limestone seams 1 50 
6 

-
8 .. 

•, .. - r-

-
... - r-8 

8.5 
caiC'areaus SiltY' 5AN'D; Wt.ite lo gray. 4 
very loose to medoum ~nse. wet. poorty - -
graded, fi~ to medium grained, 2 2 
subangular, limestone seams, some -

2 
•. gravel - - 10 

-.. f: - r-

l· 
~ 

- - 12 

-
- -

8 - r-
3 tO 

14 

-
8 - - --;o;;,m;;;;; - r-

~0,~011~'~ .. .-"'""'Cti~-Ooa'll.lttt. I PROJECT 
EAA Reserv.Q.ot_!.·_l_ 

~MBER 
_ EAAR§:CB-018~~ 
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DRILLING LOG (Cont Sheet) I Elevatton Top of Hole: Nor Surveyed 

Projeel EM Reservoir A·1 ! Installation 

ELEV DEPTH 
(It) (ft) 

18.5 

28 5 

0 
2: w 
(.!) 
w 
_J 

. . .. 
·.· 

' 
' 

·~: ~. '; 

.. 

.. 

j 
1 
~ 

I 

; 

; 

' 

CLASSIFICATION OF MATERIALS 

Calcareous Silty SAND; gray, medium 
dense, wet, poorly graded, fine graoned, 
subangular, shell fragments 

Color changes to white 

cementeilcaicareoUs. "GNive1iY sAND, 
gray, very dense, wet, poorly graded, 
medium grained subangular shell 
fragments 

CORE 
REC 

% 

U!tfj 

i~ 
<n2: 

4 

5 

6 

Hole No CP05-EAARS-CB-0186 
Sl>oot 2 01 
•s-o 

REMARKS 

Moisture=26 2%, 
-20=23.3% 

Hit hard layer at 26.0' 
for 1 5" thick Slow 
penetlation rate. 

-
- -, 6 

-
-I-

-

- -, 8 

3 
-I-

12 -
17 

- 1-2 0 

-
--
-

22 

-
- f-

13 
--24 

11 -
9 

-'-

-
-1-26 

-
--
-
--28 

6 
-1-

5015" 
-Continued wttll 30 

more blow counts 
after 50 blow 
counts-no penetration - 1-30 

-
--
-332 

f-co;;;;., .... ,. -

!PROJECT I ':!~~!0 ~!JMBER 
EAAReservotrA-1 _ ~RS-CB-0186 
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Hole No CPOS-EAARS CB 0186 
DRILLING LOG (Cont.Sheet} I Eleva!Jon Top of Hole Not Surveyed Sl>oo0301 

•Shoo<• 
Project EAA Resel'llolr A-I Jlnstallatoon 

0 ~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.::E REMARKS 
(II) (II) " REC ::;;:::> oo 

w % ~z 
..... ..... CD 

~ ·- · Silly SAND; gray. loose to dense, wet. 9 
poorly graded. fine grained. subrounded --

7 16 
34 

: .- -
• . .' 23 

.~: ~: -,..-
.. .... " -

; -f-. 36 
.. 

•. -
-r-

.. .. -
--. 

38.5 : 
: 38 

same as above 12 --
8 22 ... -

20 
.. - i-40 

-
- f-.. .. -
- 1-42 

-
- -.. 

43.5 
.. Camented sand particle 1 .5" in diameter 10 

- -
9 14 

44 

-
13 

- ,.... 

-
- f- 46 

-
- f-

-

- - 48 
48.5 

Some gravel (cemented sand) 6 - -
10 5 -

500 5 
50 

I Eno ol Bonng at 50' -
NDT£5 ~ 

£.:.9.CI)RM'IJ6 ... =~CWCUII 
iton_i_~ 

'PROJECT I HOLE NUMBER ! EAA Reservoir A· 1 CP05-EAARS-CB-Ot 86 
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Ho~ No CP05-EAARS-CB-0186 
DRILLING LOG (Cent Sheet) I EleVllt101> Top 01 HOle: Not SuNoyod =.::' I 
Projea EAA ReseNOOt A· 1 lrns~ailllt!On l 

0 

~~ ~ ~~ ElEV DEPTH aJ ClASSIFlCATlON OF MATERIALS CORE 
REMARKS 

(fi) Ill) " REC ~ ~~ QO w 
"' 

_j 
_j CD 

~. 52 

~ 

t6aol, .. lltlo_r...._ 
In~ Whtl 1htAST'M 
ClM<pUOnDN8S.SI3 

2 1401 t'IM'ltl"!tt With 30"' <ffOp used 
on20"-(1318"1D 
•7'00) 

~ 

-

-. 
~ 

~ 58 

~ 

~. 60 

~ 

~ 62 

~ 

~ 

-

1-66 

I ~ I 1-

J I r I 

I I 
I 

i I ~ .. 
I .. 
~ 

-
-L '" t --, - -wJEct .. t;jq Pf)!l!·~ tr~ ,...._._ ._,,.. _l~OU: ~:u:.~SER 
~ReleiVOir A·l c~~RS.CB..:J185 J 

68 

70 
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Hole No CPOS-EAARS-CB-0187 
DRILLING LOG DiviSion Installation· ~ ... 

·~· 1 PrOJect EAA Reservo1r A-1 10 SJZe and type of bit 3" b1t, Rotary Method 

2 Locat10n Nn4079 1 E761783.8 • NAO 1983 111 Datum lor Elevation Shown: NAVO 1988 

3. Drllfing Agency. Nodarse & AssOCiates. Inc 12 Manulacture(s Designation for Drill DiedriCh D-50 

4 Hole No CPOS-EAARS.CB-0187 13. Total Number of Overburden samples Taken N/A 

5 Name of Driller Ralph Smrth 14 Total Number of Core Boxes· NIA 

6 . Direction of Hole 15 Etevat1on Ground Water· Not mea.sured 
~Vertical D Inclined 16. Date Hole Started Completed 

7. Thickness of Burden 2.0 It 1211112004 12/1112004 

8. Thickness of cap rock: 5.0 ft 
17 Elevation Top of Hole: Not Surveyed (ft) 

18, Total Cona Recovery for hole: NIA 
9. Depth of hole· 50 It 19. Inspector: Cem Altuntas 

0 Ulffi 

I !~ 
z CORE o:'m ELEV. DEPTH w CLASSIFICA nON OF MATERIALS REMARKS C) REC :::;:::; 

(It) (It) w % l::i~ ..J 

''' PEAT 0 
1,~ -
'!..!:. .. , Start dn11ing at 1 0:35 -I-WYO-Ben Mud. Run ,,~ 

1 10:47-10:57 
~ .. , -

2.0 
LIMESTONE: whlte, gray to light 2 
yellowish brown at top, hard, strong, -
some vugs, and shells REC:1 1 

RQD=1 --

-
- -. 4 

-
- 1-

-
- 1-, 6 

7.0 4 

'· Calcareous Silty SAND, white. very - -
4 

loose to very dense, wet. fine grained, 1 -
• . . poorly graded, with shells 8 - - 8 

5 
- c-

:· 2 1 
-

2 -. - 1- 10 

-

- 1-

-
- - 12 

-
- -

9 
- -

3 7 14 

-
i 6 

com""-
[~f)~('IR'-~~@Je ---~'" -·· I PROJECT _j~OLE NUMBER 

EAA Reservo~r ~-I_ CPOS-EAARS.CB-0187 
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Hole No CP05-EAARS CB 0187 
DRILLING LOG (Cont. Sheet) I Elevahon TOPol Hole Not Surveyed S...2ol 

.cSne.lt 

Project EAA Reservoir A·1 I lnstaUauon 

0 ':lffi ~ ~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS Q..ID REMARKS 
(It) (It) 

C) REC ~~ oo 
w % ~~ -" -" m 

-.. , 6 

' -
... Moderately hard --· . drilfing 16.5'·16.9' . . 

:.: ..... - r-1 
.. Silty SAND with trace ., 

Qravel -
8 

-I-
.. 

4 12 .. -
20.0 14 

··· . .. Shelly Si~y SAND at 18.9'; brown, -I-· 20 

.. •. med1um dense. wet, fine gra1ned, poorly -
• . sorted. calcareous 

. · -
' 

Hard drlilmg at - -. .. ;, 21'·215' 22 

-
23.0 

Grades light greenish gray - ,_ 

·• 16 - 1-
5 20 

24.7 

24 

24.9 Limestone layer at24.7 • 24.9", br 5015'' 

hard sttonQ. verv shelly I - 1-
.,,. 

Gravelly Sltty Calcareous SAND at Hard drilling -24.7'-25.7' 
25.7',11ght gray, medium dense, shells - 1-

." 
26 

· . .. -

.. - -
-
- - 28 

7 .. - -
6 10 -

12 
- 1-30 
-
- 1-

-

- 1-
I 

32 

-

.- - - --;-- l r 
~0. ~~)~.lA 'I~ ..................... oc--: ...... t;ROJECT 

EAA Rese_!YOir A· t 
~LENUMBER 

P05-EAARS-CB-0187 I 
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,.--------- o_o_ 
DRILLING LOG (ConlSheet) I Elevatoon Te>p ol Hole Not Surveyed ~3 .. ·-H I No CPOS EAARS CB 0187 

ProJ1!CI EAA Reservolf A 1 I tnslallatoon 
-

0 wffi ~~~ ELEV DEPTH ffi CLASSIFlCATION OF MATERIALS CORE -'m 
REMARKS 

(It) (Ill ::a REC ~:; C!O 
-' % ~~~ iii 

1'\T 

~ = = SANo-:-I.Jgnl iireens!l II"Y mechum 11 

; . dense to dense, we1 fine~ --. 
pooriy graded sul>rounded. Wlttl shells. 7 13 -uacesrlt 18 .. ,, --

.:· -:;:,\ .. : 
-,-. 

~- " 
36 

-... 
-f-

-., 
-~-38 

12 
-~ 

8 12 
-

10 
- - AO 

-

- -
-
- ~ A2 

-

H~ 1 - 1-

Grades wrth silt 6 - -
9 6 -

7 
- -
-
- 1-

-

I =r 
<IP. 5 ----r 48 

Grades 10 trace S<~ 8 ---
10 e -

500 8 

1 
Er><l of Bonng ;I !iO' 

I 

' 
,.... 

I I 
t t r.OTU 

r +- - r- ! ............., 
~F(MI.U1l»-...~-~ lPROJECT I HOLE Nl IMBER 

EAA ReseJVOrr 6,. 1 CPO!>-EMAS-CS.0187 
~ 
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Hole No CPOS-EAARS-CB-0187 

DRILLING LOG (Cont.Sheet) I Elevation Top of Hole Not Surveyed Shlot•ol 
.. SnMI* 

Projet~ EAA Reservoir A-1 I Installation 

c uiffi ~~~ z CORE -'en 
ELEV DEPTH w CLASSIFICATION OF MATERIALS 0..::. REMARKS 
(II) (ft) Cl REC ~::> oo 

~ % ..... 
CI)Z en 

f-52 

1-
t Soils in field \li.su.alty dBSSI6ea 
ltl ac:cordanCe \'llilh d'le ASTM 
Des!gno-· 0 ~488-~3 

1. 1401' hamrntt -Nill'l30" dtOP l.l$tO 
1-54 

on2.0'.,.~(1W"IO 
x2"00) 

1-

1-, 56 

-

~ 58 

f-

h 60 

f-

- 62 

-

- 84 

I-

I-66 

f-

f-68 

1-

- - T - ·- 70 
~O;~='ORM ~~ -..... • .,.,.._ __ • .,. I PROJECT 

EAA Reservon A-1 
I HOLE NUMBE'R 
CP05-EAARS·CB-0187 
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Hole No CPOS EAARS..CB-0188 
DRILLING LOG I O.vJs.on lnmllil~ SN« \d ·-1 Ptqect EAA ReuiVQII A- l 10 S.U and type ot btl 3" 011 Rotary~ 

2 Locauoo Hn407'2. E760086.3 - NAO 1933 1 1 lbn.m ltv E:'"''"'""' !!howl\ NA\11') ICIIIII 

3 Drilling Agency Nodarse & Assoaa!es. Inc:. 12 Manufacturer's Desoonabon for Drill Dleooc:tl 0·50 

~ Hole No CP05-EAARS.C8-018a 13 Total Number of Ovelburclerl Samples Taken NIA 

5 Name or Dnl!er J tn1 Sm~h 14 Total Number of Core Boxes NIA 

6 0nc:t10n of Hole 15 ElevatiOn Grouno Waler Not measured 
fii! Vertk:al CJ lnc:lined 16 Date Hole Stal1od Completed 

7. Thickness of Burden 0 0 ft 
212412005 212412005 

17 Elevauon Too ol Hole 10 l ftl 
8 Thickness or cap rod<. 1 5 rt 18 Total Core Recovery for hole: NJA 
9. Depth of hole· 100ft 19 Inspector Norm Holst 

0 ~~ ~~~ ELEV DEPTH al CLASSIFICATION OF MATERIALS 
CORE 

REMARKS 
(It) (tl) 

(,!) REC II~ oo 
~ % ...J 

m 

~ 
LIMESTONE Caprock tOO 

-
All catcrtlc mateoal iS - :-ai least partly shell 

8.5 1.5 fragment -SAND; pale browmsn gray. loose, wet. 

0 

.· well gmded, calclllc W11lt some llltt and - r · 
trace gravel 

2 

-. 70 

.;. ±t 1 

3 
.o! O 60 40 .• ~ saridYG"AA"VECPia~browri"isii;iay 8 

modlum dense wet, catertic, Wllh some -

•• sand as aboVe and trace slh 2 8 
- :-••• 6 

8 

... ~ -

·•"' - r-8 

•• -
1.0 90 ! 1 0 

- s"AN'o: P3~ blowriTsh" Qi"aY. d'eiise.W8t- 25 
well graood. angular, calcitiC. with somo -
Sill and trace ;ravel 3 C03• 82.3% 21 

- I-
' 13 10 

-
-I-

' -
____r_ 

t 

i35 1 
------,: 

·3 s ~ 
- - .. 

t~;:. sol!Y cr.&Ve-ursA"Nn -~le b.~~ ·-1--- - t 5 
~t:·j>: !I'll~ meciAIIll-~ -~ gfllde<l _,_.. 
c;:::~ D"911'a.• calc:Jlic; ""'h !.:~~~, ll!lgullll " W-<21%~ SMO 3 .. 

$t ~r->t>l aooslll 

-1-
w4!l Gravel Ha•a ~ 

t 
. 

._ !lnlf!!!lll4 Sl!! 151' 16 1-

-- +......J7!£Y:!! 

1::9""~>-- - 1~ROJECT 1 HOlE NUI\.~1'1 ---1 
fAA R.,..,111011 A· 1 CPO~EAARS.C~~ 

14 
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.--- ---

(Coni Sheet) I ElevatiOn Top of Hote, 10 
--

DRILLING LOG -·~d &s-ts 

Halo No CP05-EAARS-C8..()188 

PIO!eCI EAA Reservoor A·l ltnatetlat.on 

0 w!!; 

~~~ z 
CORE I~~ ElfV OEPTH w CtASSIFICA TION OF tM TERIALS REMARKS 

Cft) 1"1 
C) REC ;:;;;:;; oo 
w % li11i iil ~ 

-5. -P.:>:': 
·::~ -~: ... 
..;,:-: UMESTONE - t-, 
:·o· 
~:~0 -
••• 0 

-t-l(··· 6·:· 

6 

-~:Q: 
-::~ - -

-85 18.5 ~: .. -ss - -sandy-GAA"viCPi~&"o;ntaiigray, 15 .,. 
0/ef'/ dense we~ angular ~tc: With - 1-. ~ sand and ttace sill so •• s -.,. . ' - t-.• ~ -

18 

20 

... ~ - ,--.,. -

~~ -120 

-12.5 22-!i ..... -

~ 
LIMESTONE 

Hard <llllilng 22 51110 _ -24 II. LIMESTONE 
Cetooeaha1chH -Formatlot• 

., .. 0 240 -140 
SANO pale brawn<sh gt11y , medwm sow 24 

-.se, wet. poorlY graded 111011t; rme -
i; ' qramect. Sllbrounded end quartca5e with 6 - -some mediUm 10 coaJM gre....,, 

angular calallc und en<11race gravel -

-:· ' - -
-
- i--

I · -

- t-- 28 
-18 5 

6 
- t--

7 C03el4 !% 7 -
9 

---r 
_J-
__E 

=t 
--1: ... -

~ - 1-- ·~--
1-

- ----_-'--
!!:' ~·e_y;....._.~-~ ~T 1HOLE NUMBEF' 

~~A·' C.f>05.EMRS- C8-018il 
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- -Hole No CPOS EAARS CB 0188 

DRILLING LOG (ContSheet) I Elevation Top or Hole. 10 ~~:' 
PtOJ&CI EAA Reservoir A-1 I tnstallatlo" 

0 Ul~ ~~~ z CORE -'co ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(ft) (ft) 

(!) REC ~::e oo 
w % ~~~ ...J 
..... CD 

-
~ ~ !"'"-- SAND; as above -~~.:> 

14 
: -I-

'··. :;: 8 11 -
34 

:.\:·: 
10 

-I-......... 
... :·.-.:::·: -

~:/ft -1-. 36 
-

-,-
·.·:. 

-
.-:~: -I-

-28.5 38.5 1·-:::. -28.5 
38 

-·. SAND: pale greenish gray, loose. wet. 15 
poorly graded, fine grained, quartzose - 1-. ·. ~. with trace medium to coatSe grained, 9 12 ... 
angular, calcihc sand and fine gravel -

. ~ ...... ~ 8 

':.;.::: - 1-40 

-

- -
-

.... - - 42 

.. -
'· - 1-

-33.5 43.5 -33.5 
SAND; as above 6 - 1-

10 4 -
44 

.. 
4 

•. - -
-

·- .... 
.... # 

- 1-46 

I· ·:: .. -

- 1-

' -

- 1-
-38 5 485 

. 
-38.5 

48 

SAND: as above 5 - 1-

11 3 -
3 - 1-50 

-
-410 

I -
GOtlil~ 

~~rOOM 1836 ,.._.,..,.... __ a.cu• I PROJECT 
EAA Reservoir A-1 

~HOLE NUMBER 
CPO!I-EAARS-CB-0188 
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Hole No CP05-EAARS CB-0188 -
DRILLING LOG (Cont. Sheet) I Elevation Top of ~tole 10 ~~:' 
Pro,ect EAA Reservotr A-1 I Installation 

0 ~ffi 

~ ~~ z CORE 

i~ ELEV DEPTH w CL.ASSIFICAnON OF MATERIALS REMARKS 
(II) (II) Cl REC QO 

~ % 
...... cnz 10 

8 

- -s 2 
-· --· . Hard drllllng 51 to 52 .. ·;-.. · II LIMESTONE -I-

-43.5 53.5 ; ~-~· ~:< -43.5 

-~•' 
sa.:idydAA"veC:ilaiii greenish gray, 26 

~~-~ 
very dense, wet, angular, fine grained, -1-. 
calc~ic with fine, subrounded quartzose 12 W=17%; SAND WTih 37 

and medium to coarse grarned. angular, Sitt and Gravel -

··- 45 
.-.~· calcibc sand and trace silt --
··~ -..... 

54 

.. ~ --, ·•J 

··- -
58 

.-.~· 
~ ... -I-

··- -.. ~-

.l~ -1-. 
-485 585 -48.5 

sAN"D; Pile 9reenTsh"graY, me<i1iim 5 

58 

dense, wet, poorly graded mostly --
medium grained, angular and calcitic 13 W"25%; Silty SAND 14 -wrth some fine grarned, subrounded and 13 
quaftZose. trace fine. angular gravel -I-60 

-
- 1-

I -
I - -. 62 

J 
-
- -

-53.5 6B -53.5 
SAND; as above but mostly fine 13 
grained, subrounded and quartzose with - c-. 
some medium grarned, angular, calcrtic 14 C03.,41 6% 8 

-sand and trace fine gravel 7 
- 1-

-
- ,_ 

66 

-
- -
-
- - 68 

-58.5 68.5 -58.5 
SAND. lrghlgreenrsh gra~ medrum 16 
dense wet. mostly medrum to coarse - -
grarned angular calcouc sand. some frne 15 12 

gra1ned subrounded. quartzose sand -
13 

--'- I• ace gravel - 1-
1oon1n~ 

P~tf,f\:.';::M \.1)0 ~nzrpa,..a.liiM:I.• • 
- PROJECT _LHOLE NUMBER --· j EAA Reservorr A·l CP05-EAARS-CS-0188 

70 
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DRILLING LOG (Cont.Sheet) j ElevattonTopofHole 10 

ProJect EAA Reservoir A·1 I Installation 

0 
z 

ElEV DEPTH w 
(ft) (ft) ~ 

·63.5 73 5 

' '•.'"• . 

I . ~ ~ . ·· . 
... ·.·. 
.·' 

-685 78 5 •}. 

.. -. 
~.:.:-; 

{/~:. 

-73.5 835 

-78.5 885 

CLASSIFICATION OF MATERIALS 

SAND: as above but with some gravel 
and trace silt 

SAND: light greenish gray. medium 
dense. wet, mos1Jy medium to coarse 
grained, angular and calcitiC, some fine 
gramed, subangular and quartzose, 
trace calcareous gravel 

SAND: as above but more fine grained 
quartzose sand then medium to coarse 
graoned calcitic sand 

Wff; 
CORE iMl 
REC ::,:;:,: 

% ~~~ 

16 

17 

18 

. PROJECT 

Hole No. CP05-EAARS-CB-0188 

-63.5 

-885 

-73.5 

1.785 

REMARKS 

C03=69.1% 

W=22%; SAND wrth 
Soft and Gravel 

l ~~ oo .... 
Ill 

-_,_ 
-
-1-72 

-
-I-

14 
-1-74 

11 
-

13 
-1-

-
-f-76 

-
-1-

-
-1-78 

, ... 
-1-

13 
-

14 
-f.-so 
-
-1-

-
-1-82 

-
-I-

16 
-1-84 

6 -
13 

-1-

-

--86 

-

--
-
- f-88 

EAA Reservoir A· t lHOlE NUMBER 
CPO!j.EAARS·CB-0188 . _ 
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Hole No CP05-EAARS-CS.0188 
DRILLING LOG {ConLSheet) I Elevahon Top of Hole 10 S>M«&ol 

&s.-1• 

ProJect EAA Reservotr A-1 llnstallal•on 

a lllffi I ~~ z CORE i[m ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(It) (ft) ~ REC ~~ oo 

~ % ...) 

II) Z ID . -
·.:. SAND, pale greensd• gray, med•um 9 

dense, wet. well graded, fine gramed, 
_,_ 

subrounded. quartzose, sand and 19 W=21 %; SAND with 
8 .. -

medium to coarse grained, angular. Silt 12 . ··~ calcitic sand. trace gravel -f-. . · ... 90 ·.·. 
' -

' :-.:::-
-I-.. 
-· .. 

. :· ... :· -1-. 92 
-:: .. -~_.:; .. -I-

-83.5 93.5 ." -835 F_,,. SAND; as above but trace sin 14 
-I-.. 

20 12 ::·: -
94 

j::.,···.: 15 
-I-

·.· 
-.. 

.. -I-96 

-
... 

-I-.. 
-I 
-I-98 

-88.5 98.5 -88.5 
.• SAND; as above but poorly graded, 15 

mostly medium to coarse grained, -I-.· · aogular. caiCltlc with some line grained. 21 W=15% SAND with 12 
subrounded, quartzose, trace sill and Silt -

-90.0 100.0 . 15 
100 

End of Boriog at 100' 
..... 

NOTES 
1 Soils .,. t,efO 'ti'JiUillfr Qasl4!\.ld 

f-In ~wt1h U.ASlM 
~ ... 02488-el 102 

2 t•OiiFnarrmw<Mtn30"cnp"""' 
on2a •P"'~(1 Jtrl o 
llTOO' 1-

1-104 

-

'- 106 

,...___ f 
{.!!~ f('PH 1!Qe -~~--.a.r .. ~CT ~IVOIIA·! 

I HOLE NUMBER 
CPO!>-EAARS-CB-0188 
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Hole No CP05-EAARS CB 0169 -
DRILLING LOG I Dlvls•on . InstallatiOn. :t;,:,:: 

1 Project EAA Reservolt A· 1 10 Size and type of bit· 3" bit. Rotary Method 

2 location Nn~59.7, £ 759898 8 • NAD 1983 11 Datum for Elevabon Shown NAVD 1988 

3. Dnlllng Agency: Nodarse & Assoc1ates. Inc 12. Manufacturer's Desognatlon for Dnll: Diedrich 0.50 

4 Hole No CPOS..EAARS-~189 13 Total Number of Overburden Samples Taken N/A 

5. Name of Driller' Jtm Smrth 14. Total Number of Core Boxes· N/A 

6 Direction of Hole 15. Elevation Ground Water Not measured 
~Verticalc:J Inclined 16. Date Hole Started Completed 

7 Thickness of Burden; 0.0 ft 
212312005 212312005 

17. Elevation Top of Hole; 10 (ft) 
8. Th1ckness of cap rock: 3.5 ft 

18. Total Core Recovery for hole: N/A 
9. Depth of hole: 100ft 19. Inspector Norm Holst 

0 wffi 
~~~ z CORE Km ELEV. DEPTH lU CLASSIFICATION OF MATERIALS REMARKS t:] REC ;::!!:::!< 00 

(ft) (ft) lU % <(:::> ...I 
...I II)Z CD 

LIMESTONE caprock 10.0 0 

-
All calcitic material -I-noted below Is at 
least partly shell 
fragments -

--. 2 

-
- -

6.5 3.5 
SAND; pale brownish gray, medium -
dense, wet. poorly graded, mostly fine - -
grained, caJallc, trace gravel and sill -

•,. - ,_ .. 
45 

: 
13 

.. - r- . ·, 1 W=15%; Silty SAND 11 
... ::: -

..... ~. 11 

6 

.·' ..... 
' 

- r-
.. ·< -

- -
1.5 8.5 1.5 

Grades very dense 7 - -
2 C03=79% 4 -

50 - - 10 

-
- -.. · 
-
- ,_ 

12 
-

- ,_ 
-35 135 -3 5 

Grades medium dense 6 
- r-

3 6 
1~ 

-
5 

' 
~(;'"' ''~ltJe ~ ..... _,, I P~OJEC'T I HOLE NUMBER 

EAA Reservoir A·1 CP05-EAARS-CB-0189 
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Hole No CP05-EAARS CB 0189 -
DRILUNGLOG (Cont. Sheet) J Elevation Top of Hole 10 Sf1MI 201 

6 &>eo .. 

Project EAA ReseNOit A-1 llnstallahon 

0 ~ifj ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS a.m REMARKS 
(ft) (ft) 

(!) REC !~ 
oo 

w % -' 
-' m 

•. 

-
' ·.···:· -6.0 

.-_:··· . 1 6 
....... ~: -
·.-:·.: Hard drilling 16 to 17 
~:· ·. It; Limestone -I-

·:·· -' ·• 
·:; - -1 8 

-8.5 

:::·:. 6 

~.~,.~~ 
--

4 8 -. ·:·.· 8 
._·:.~ .. ;·::· -f-. 
.'·(.:· .... 

-
20 

., -I-

-
... 

··.-·· 
,. 

--. 22 
-

-13 0 23.0 --Sand as above but some silt 
-135 

-14 0 24.0 5015" 

2i 
LIMESTONE - 1-

5 Spoon bouncing hard -drilling 23.8 to 25ft 
·15.0 25.0 Caloosahatchee - 1-.., Sandy GRAVEL: pale brownish gray, Formation 

·D· medium dense, wet, angular. calcitic -
0 Cl 

·D~ 
with fine quartzose, subrounded sand - -and medium coarse, angular calcitic 

0~ 
sand -

-17.0 
·()· 

24 

26 

0~ -
·D· Hard dnihng 27 to - -
~0 Cl 

27.511 
-18 5 

·D~ 14 

PoD 
- 1-

6 12 

·D~ -
13 

)o D - f-

·D~ -
~Cl - -.?} -
PoD 

.~~ - -
~o D 

-

.?s I - -

28 

30 

32 

!c:ono ..... J 

~FORM \eJG .-..:..~.-...,.... lPROJECT 
EAA Reservoor A·1 

HOLE NUMBER ~ I CPOS.EAARS·CB-0 189 
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Hole No CP05·EMRS.CB·0189 -

$-)01 DRILLING LOG (ConLSheet) I ElevAtiOn Tr:>p or Hole 10 es-
Prot.,.d EM Reservoir A· I l lns~Uabon 

-

0 ~ffi ~~ .. EU:V DePTH ffi ClASSIFICATlON OF MATERIALS I CORE n.lll REMARKS ,,, (ftl 
(!) REC ~~~ oo 
w % .~ a: _, 

. 
~ ~ r-- - SAND. pale brawn1Sll glay iie'ftse '1"1!1. -~ .. " 14 

; 
pool1y graded. line gl'llltled --. 
subrounded, qulli!ZOH With a I18U 7 W•26%. SAND w<lh 18 

-
medJi.lm to coarse and angular cala!IC Sill f9 .. •: sand - -<: -

1-.. .. : - '-· 36 

-
- r-

-

- - . 
-285 335 ·28 $ 

SAND. pale browniSII 111111. O.nse wet 17 
well 9"'ded as above but aubaequal - '-

amoulll ot fine quarttose end medrum B 17 

to coarse catotrcsand -
15 - 1- 40 

-
I - 1-

-
- - <12 

• -
J -'-

·335 • J ~ I -33.5 

I SAND; pale greeniSh g111y,10o$e, wet , 5 

I i poorly graded line gnllne<l -I-
subtouncled, quaJWlSe wrth atntce 9 3 

I I medrum to coarse gr11ned. angular, 
-

4 

1 
calotic sand -I-

-
-I-

-
--
-

·385 48!> I ·385 -r 
Sand as above 

=g 10 

_Il I ...Cl 0 i-
I -r - .. -- - c:;_l i t:z! ..... ,., -

::----:- - ---- ~---.. 
PROJE!..• 

,.fAA fleserv-...z A 1 
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r---- _ ----------.,----,--..,.-------~H""o""lec=N«? 9PQ.~sAARS·CB-0189 
~~~~IN_G~L~O~G~~(~C~o~n~t~S~he~e~t~)~l_e_~_v_at_•o_n_ro_p_o_r_H~o~~1-o~------------ ~~.~ 
~roject ~ Resel'llotr A-I I lnsu•llatiOtl 

0 z 
ElEV O£PTH ~ 
(I!) (It) ':j 

-53.5 

·585 

53 5 

58 6 

635 

J 

.· 

•• !' . ~ 
.l~ . ~ 
.t~ . ~ 
!~J ••• • •• ... 

68 !1 ••• -••• • • 
~l~ 
r-~ 

""'l!:lfl-·-·-

CLASSIFICATlON Of MATERIAlS 

salidyGAAiiEl.PiiOQ"reen~ilgriiY. 
medium dense, wet angular, calcitic 
with fine subrounded, quarttoae und, 
Jrace medium to coar!HI engular, 
calcittc sand 

5AiiiD."PiJe gll!en~ilg7aY, iMdtum 
dense. wet, well graded, fine. 
subroun<led, quaruoso and fine to 
medium, angular. calduc sand wrlh 
some flne angular calc~IC gravel 

salidy GAA'veC Pi Iii greonlsh gray, 
dense, wei, angular. caletllc with fine, 
subrounded, quaruose und and 
medtum to t<larse angular, c:alc1hc sand 

..iMdV GRAVEL u aboYO 

CORE 
R£C .,. 

11 

12 

13 

-435 

-485 

-510 

·535 

585 

REMARKS 1 ~;,; 
oo .... 
Ul 

-I-52 

Harddrlhmg51 to52 -

" --

W• 15%, SAND with 
Silt and Gravel 

Hard drilling 61 to 
615ft 

-
-1-s.; 

-
--
-
--58 

10 
-,--

13 -
14 

- l-eo 
-

-

--62 

-
--

10 

----;7 ~-"64 

-
24 

-1-

-
-1-66 

----
-
--63 
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Hole No CPOS-EAARS-CB 0189 
DRILLING LOG (ContSheet) f Elevatton Top of Hole 10 sr-l $ 00 ·-· Pro,ect EAA Reservo•r A-1 I lnstanauon 

0 

~m I ~"1 z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS C) REC :::;::::;: QO (II) (II) w % <(::> -' 
-' CI)Z ID 

, .. 
-••• ~- ... -I-

~~-· 
·-·~ -~ -... : 
~~ ... -I-

···- -~ .. .... 
~~·· --

-63.5 73.5 
... .. 

-63.5 . sAND-:-pai8 greeniShgraY, medium 11 ··." dense, wet, well graded, fine, --

;l~: 
subrounded, quattz.ose sand and 15 9 
medium to coarse grained, angular, -

11 
calciiJc sand, lrace fine, angular gravel - ~ 

·: .. ·,;,. -
· .. ·/:~·~· 

- 1-. . -:. :.;· 

74 

76 
... -

--:::~ - 1-

-I··.: 
- 1-

·68.5 785 -685 
78 

SAND as above 9 

,::; - 1-
16 C03:785% 8 ... -

r:- :· · .. 12 - 1-

·s~r -
- 1-

80 

... 
... :·:..~. -
::".:: ......... - 1-82 

-
1-' ... 

- -
-73.5 83.5 -735 

SAND; as above but With same fine 15 
calcitic gravel and dense - ~ 

' 17 18 
-

16 
1·: - 1-

-
- 1-86 

-: 
) -

- 1-

-

I I - 1-
-78 5 885 -785 

88 

'""'""""'-
~~ ~00·· 11'1.'\!1 """'l'n.lUI'!a--~ I PROJECT 

EAA Reservoir~ 
1 ~OLE NUMBER 

CPO.§:-EAARS-CB-0189 l 
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Hole No CP05-EAARS CB-0189 
DRILLING LOG (Cont. Sheet) I Elevat•on Top of Hole 10 sn..t6oO 

&Sheet• 

ProJect EAA ReservOir A-1 l installatkm 

0 
~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS ~::; REMARKS 

Cl REC oo 
(ft) (ft) w % lili~ .... .... m - ,]H.Ii 

SAND: as above wrth some gravel but 10 
medium dense -I-

• .. 
18 W=25%; Silty SAND 

8 
.:.-· -

·.-;·\ 
8 

-'-. 9() 

:·:<:~r: 
-
-f-

'· ' -
,• -....:. - 1-g 
~-::<::. -
.·:·: / 

-I-

2 

-83.5 93.5 ; -83.5 
Y\ SAND: as above but only a trace gravel 17 
... ·: and grades medium dense -f-

19 16 94 

-
.' .•· 11 ·• - 1-.·.· 

-... .. 
·. - 1-. 
'•. 96 
''. -

:···~ - 1-.. 
.~ · ·: .. -

- 1- 98 
-88.5 98.5 -88.5 

SAND; as above 13 
- 1-. .. 20 11 
-

.9().0 1000 : '· 
-.. 10 

100 

End of Bonng at 1 00' f-

NOT£$ 
1 Sofa acelitld Yi$UIIy dau.t.-c~ 
In ac::c:on:IWQ vmn tr1e AS"f"M 
OoslQn.liiOn 0 1•88·G3 

f- 102 
2 ,,.. • ., __ JO"dro!>-
on 2ffapfi1spoooC1318' I 0 -•TOOl 

- 104 

-

u 1-· 

- - -

106 

~r:.f~ ·-~ ~,.~ ~~-NI"!l."t"! l PROJECT 
EAA Reservoir A·1 

I HOlE NUMBER 
CPOS-EAARS-9~·01!9 __, 
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Hole No CPOS.EAARS-CB-0190 
DRILLING LOG I DIVI$100 Installation -· .. .. ~. 
1 Project. EAA Reservoir A·1 10 SIZe and type of blt. 3" bit, Rotary MethOd 

2. location. NIT40n.2, E759311.3 • NAD 1983 11 . Datum for Elevation Shown NAVD 1988 

3. Dnlfing Agency Nodarse & Associates. Inc 12. Manufacturer's Des1anattOn for Drill: Diednch 0-50 

4. Hole No CPOS·EAARS-CB-0190 13 Total Number of Overburden Samples Taken. N/A 

5 Name of Dnller J•m Smrth 14. Total Number of Core Boxes: N/A 

6 Direction or Hole 15. Elevation Ground Water Not measured 
~VertlcaiD Inclined 16 Date Hole Started Completed 

7 Thicllness of Burden. 0.0 ft 
212812005 31112005 

17. Elevation Toe of Hole: 10 lftl 
8. Thicllness of cap rocl<: 2.5 ft 18. Total Core Recovery for hole: NJA 
9. Depth or hole: 100 fl 19. Inspector. Norm Holst 

c UJffi ~~~ z CORE -'m 
ELEV. DEPTH w CLASSIFICATION OF MATERIALS a.::;; REMARKS 
(ft) (ft) 

(.!) REC ~:::> oo UJ % ~ ..J CI)Z 

LIMESTONE caprock 10.0 0 

-
All calcitic matenals - r are at least in part 
shell fragments -

- ;-2 
7.5 2.5 -SAND, pale brownish gray, very dense, 

; . wet. well graded, angular, calcrt•c. some - 1-
....... angular, ~ne gravel, trace sin -. . 
1·-:.·.:: - 1-.. -

50 

9 -.. 
1 Loosong mud 4 .. \'. - -.-:. 50 

6 

-~~-~~·::: -

·: .. ·~~:-·:r 
- -

-
·.· 2.0 

50 8 

-
· .. •. 2 Probably thin - 1-LIMESTONE dense 

. •,\' 

-
. :·, - 1-.... 10 

-
. :_.·;., 
.. - 1-

:·· -,, 
- t- 12 

-
- t-

-35 13.5 1-- -3 5 
-~~~Nom~~d~5e~~pooriy-- 8 

graded moslly fine grained, angular, - t-
ca!CJIIC some fine angular gravel 3 W•25% StiW SAND 15 

wrth Gravel -
I 2 

r--
"""'"" 

14 

~~F'f)AA,Ie:J6~W"~Dallr1.-..:..._.~ liROJECT 
EAA Reservou A · I 

THOLE NUMBER 
~POS-EAARS-CB-0190 _ 
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------.----------- H_o_le_N_o_g'.9.~·J;AARS-C6-0190 
'DRiLLING LOG (ConlSheet) I Eklv•tlon Top or Hole 10 s... .. 2 .. r- - :;.;_;;;...:;;.;;;....::;__ --'..::...::..:..=..::.:..c::.::..:!.-L _____ ~_.,------- --- ·-·· 

Projea EM Reservotr A· I J Installation 

W!i I ElEV DEPTH 

(Ill ' "' § 

-85 

-1~ 0 

·Hi 5 

L .. 

18.5 

••• • • •• ·•· .... 
••• • • 
.t~ 

no • • 

l 

ClASSIFICATlON OF MATERIALS 

-SiilidyGRAVEL Pi~ biownisii gray. 
dense wet. poorly l}l'lded ,.,. , angular 
calclbc some •th 

LIMESTONE. vanng hardness 

SAND. pale brDWniSh g,..y, medium 

dense. wet. poorly gr.~d~ rma grained. 
quamose. trace angular eaiCliJC fine 
sand, trace g111ve1 

CORE ~:g 
REC :::;::::;: 

% ~~ 

4 

5 

6 

-11 .0 

·135 

·150 

-18 5 

REMARKS I ~~ oo 
.J 
CD 

-
-1-16 

-
-1-

-
--,8 

19 --
34 

-
5 

-1-20 

-

-
Hard driHtng et 21 and __ 

22 again 22 to 22 5 h 
looatng moo -

--
50 

-1-24 

-

-

-1-26 

-

--
-
--28 

•• --
13 

l~ 
1-

~~~~-3" 
I ~JECT : ~IOLE NUMBER -------1 
LfAA Rese"'Od' A-'I 1-CPQS.~S-O.l!!L_j 
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DRILLING LOG (ContSheet) IEieY1It10f!ToPOIHole 10 1::! .. 
PrOjeCt EAA ReseNOC' A-1 llnst.a llabon 

Hole No Cf'OS.EAARS-CB-0190 

0 - w!f. 

l~ ~ ElEV DEPni ffi ClASSIFICATlON OF MATERIAlS CORE ~ ~~~ REMARKS 

" REC ~ ~:< oo (til (ft) 
~ " ~ ~ -' 

IXl 

1'-:ll.V ~ r--- SAND, as above but subequal amoum -~-- 14 
subrounded. quartzose and angular, - I-
calati<: dense 7 C03=56.5% 17 

34 

-
_:-.:.;, 25 

-I-.. .· -.·: .. -..... ....... 
•' ' - -36 
i -.. ' :· - -
< -
.· - h 

·28 5 385 ·28 5 
38 

SAND: like that al 28.5 II but dente 

'" ·. - 1-
8 15 

-
I 15 

- 1-40 

-

=i 
f- 42 

-
-I-

-33.5 43 5 ·335 .. ·. SAND. like that at 28 5 ll but medrum 
10 . dense - I-

9 10 -. 13 .. 
-I-. . 

. ' ... ;', -
''. --.. 

-
- I-

-

- I-
;38 s 485 ·385 

1 

SAND: pale green•sh gray modoum 
4 t 

de~ wet poorlygraaecJ lmegnu'*! , -t-
quanzosa trace anguliiT ca1CIUc, r .... 10 Hole collapsed aNer __!.._1 
sand and griM.'! rt.'tflll\l.nglhos sam,- 9 ~ I W•26%. Sollv SAND ---. 

I' 
I F 1 

~ I 

+ - -=t _::t - -- + 
f)en ll!!!:'l'! - --~.......__ ... .. 

I . 

50 

PROJECl 
EAA RHervplf A• I 

I ~OU: NUI .. BER __:j 
---Lf:P05-EAARS-CB-Ot90 _ J 
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Hole No CP05-EAARS CB-0190 ----DRILLING LOG (Cont. Sheet) I Elevatoon Top ot HOle 10 Sllool<ol 
....=.:....;.;_- --- --- - I ShHIS 

Pllljed EAA Rese111ou A-1 I lnstalla11on 

0 

~,1 ~~~ ELEV DEPTH ~ ClASSIFICAT10N OF MATERIALS CORE -'en REMARKS C) REC <1.:. oo 
(ttl (ft) loll % :b ... 

-' IOZ CD 

- -s 2 

-
-;-

-43.5 535 -43.5 

·•' -saiidy GRAVEl. j)aie greenliii gray, 7 
medlum dense, wet, poorly graded, fine - f-. 

~II grained, angular, calcltlc; wllh flns, both 11 Hole collapses agaln 7 .• ~ -subrounded, quartzose and angular 9 
• II calctltc: sand. •ome ''~ --.• ~ -
~II --.• ~ -.... .• ~ - r-

•• II 
-.• ~ - r-

-486 585 -48,5 .• ~ G"Riivel. oniY artw"P~ oiilne 50f.i• 

••• angular, calcareou$ gravel recovered - -

~·~ 
w~h a uace fine sand and alit 12 Thln LIMESTONE, 

LenM• or cobbles at -••• 58 7and 63 Ill\ 

••• 
- -

••• -
60 

••• - f-

••• -. ' .• ~ - - , 
-

62 

• • .• ~ - -
-535 63 5 -53.5 

••• Calcareous GRAVEL, aJ above 5012" . ' - f-, .• ~ 13 -

··~ 
- f-

••• -. ' - f-.• ~ -.. ' __ r_ .• ~ =i .. ' .• ~ 
·58 5 68S 58 5 

••• -Sandy GRAVEL p;ji; iiM'inlsil yray 30 
•• II 

med1um dense, Wt!l. poorly gradl!ct hne -r-

~·~ 
gra1ned, calCareous worh tubj)qual 14 W•19%, SAND wlln ~ {: 

••• amoun1s of hn" goamed eubroundeo S•" and Cra•"'' U 

r~~ ouaru:ose and fono 10 (oar,e grn ned ~ - -· 70 
t!,.Kl,FCIB! ·~ __ _,_.,. ! PROJECT 

EAA Resel\'0<1 A 1 
tOU:: NLJMSER 
~POHMRS.C"t!IO J 
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Hole No CPOS-EAARS..CB-0190 
DRILLING LOG (Cont. Sheet) I Elevatron TOp of Hole 10 s-s"' 

8so-t• 

Project. EAA ReseNorr A· 1 llnstallalton 

0 ~~ ~~~ z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS ~h REMARKS 
(It) (ft) 

C) REC oo 
w % 11&~ -' 
-' m 

.-
~·· 

angular, calcitic sand, trace Slit -
:.. ~: --··: ~ 

·~···· 
-

"*· ~ 

~-~ - -7 

·~·· 
2 

-.... 
··:~ -I-

-63.5 73.5 
..... 

-63.5 

:.::. ::.· SAND-;-paki greenish graY, medium 16 
dense, wet. poo~y graded. mosUy fine - r-7 .. grained, subrounded, quartzose, some 15 C03=65% lA 

4 

..... 
fine to coarse grained, angular and -

14 :,· ·.· calci!Jc, trace fine angular, calcareous, --
: .: ~:> gravel ... -
... --. 
., .-.:. 76 

-. ··, 
:· .. :·.::· - i-

... :·. :~: -
·:: - r-78 

-68.5 78.5 -68.5 
SAND, as above but mostly fine to 15 
coarse gramed, angular and calatic. - -

>~ .~ some fine grained, subrounded and 16 W=22%; SAND wrt11 16 

:-;.:; quartzose, trace gravel and sill Siij and Gravel -
14 - -

... ~~·:·~. -
80 

.. _:,:;;: 
- -
-

.~ ... ~_ J 
- , , .. 

,,:·: -
82 

~:·' 
- 1-

-73.5 83.5 -: -73.5 
SAND, as above but dense 18 - 1-

17 20 84 

-. ·; 19 
... - -

-
- - 86 

-
- -
-
---88 

-785 88 5 78.5 - ,_ 
~f:nt!V la3i! -""""~-/Wn..., PROJECT I HOl E NIJI\IIBFP 

l EAA Reservo~r A·1 CP05·~RS.C~019Q_ 
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Hole No CP05-EAARS CB-'l190 
DRILLING LOG (Cont Sheet) I E~auon Too of Hole 10 ~ .. 
PIOj!ICL EM RIIS<II'\rOir A · I llnstailahon 

0 

~~~ ,~ .. ELEV DEPTH ffi CLASSIFICATION OF MATERJAL.S CORE REMARKS 
(ft) (ft) ~ REC oo 

~ % i5 
- -

SAND, ~above bYI modklm dense 7 --
18 

fi -
12 

•I -,.-, 90 
'• \ 

·' -
'."'•\.) -I-

.... 
' -. ;:·· 

- -g 2 

-
-I-

-835 93S -335 
SAND. as abcMI 18 ,., -1-, 

19 W=22% SAND wllh 13 
' Silt -

16 

94 

--
-

-, 96 

-
-I-

-
- h 98 

-88.5 985 -38.5 
SAND: '85 abOve 17 - -. 

I 20 C03-677% 12 -
-900 ! 1000 

,. 14 

100 

End of Boring at 1 00' 1-

M>tU 
1 SOM .. ,_.,.__,~ 
W\KCOtOW'qwt!\ .... A~ -Dlio9"0<"" 0 :-a 102 

7 'O',..,.~Ja"O'Ott~ Qtt2a_.,..,_.,...,,...,.. .o_ 
•2' C D l -

-104 

1-

I . 1-
t- 100 
... 

+- ~ - - +-- +-
__ } 

---
l~ROJECi 

I l HOLE NUMBER I t::r~fr .ll~' u•"Y. - ... ,.... ...... _ , .. 
EN\Re&e'Y£!!.~- CPO~·EMRS.~ 
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Hole No CPOS-EAARS-CB-0191 
DRILLING LOG I Drvts>On lnstallauon $lloet , .. 

6 ShM!s 

1 Projed EAA Reservoir A-1 10 Size and type of M 3• brt Rotary Method 

2 Locat10n Nn3684 7, E759698 8 • NAD 1983 11 Datum for Elevation Shown NAVD 1988 

3 Drilling Agency Nodarse & Assooates. Inc 12. Manufacturer's Des1!1nal10n for Dnll. Diedrich D-50 

4. Hole No: CPOS.EAARS-CB-0191 13 Total Number of Overburden Samples Taken: NIA 

5. Name of Driller: Jim Smith 14. Total Number of Core Boxes N/A 

6 Direction of Hole 15. Eleva~on Ground Water: Not measured 
~VertiCal D Inclined 16. Date Hole Started Completed 

7 Thickness of Burden: 3.0 II 
212412005 212412005 

17. Elevation To!)_ of Hole· 10 (ft) 
8. Thickness of cap rock: 3.5 ft 

18. Total Core Recovery for hole: N/A 
9 Depth of hole: 100 II 19. 1nspec:tor: Norm Holst 

0 ~ffi ~ ~~ z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS a.m REMARKS 
(ft) (It) 

(!) REC ~~ oo 
w % -' 
-' U>Z m 

1.0 i_Q 

>:.:t~ Muck (peat) and Limestone rubble 100 0 
,, l!.!t -
~- '\ All calcitic: matenal is --
,,~ 

at least partly shell 
fragments -

~~ 

,,~ --2 
~\1 -

70 30 ... ·''' 
LIMESTONE caprock -f-

-
-f-

-
-I-

-

~ 
--

3.5 fd -Sandy GRAVEL. pale brownish gray 

~·· medium. dense angular, wet. calcitic 3.0 

• • with trace silt. well graded 7 ··4 -, ... 
1 4 .... ---·· 13 

t•= -
10 90 1.0 

~!:>:<: Gra~eily -sANo:as abOVe- but more 3 
·-:~ ~: ... dense and more sand -

2 loosing Drill ftuld 21 
·.:.:-: -I-

>o· 5011 s· 

~=~o -... 
-f-~:-.· . .,;-:-

6 

8 

10 

-~:~: . .,. -f-
!-:w 
~: .. -.... :-: 

12 

1!':~: ·-I-

-35 13.5 -:-;..: -3 5 

JL - sli!V 5AN'D:' pate b.o'Wn-;sii' gray, 6 
med1um dense poorly graded fine -!-

I 
gre1ned angular ~lclllc w.th trace fine 3 W=21% S111y SAND 4 

-ljfavel 12 

~ lf.l,:?,Ft'<tu m- ,,._ [ PROJECT HOLE NUMBER 
EAA Reservo~r A· I CPOS.EAARS-CB-0191 

14 
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Hole No CPOS EAARS CB-0191 
r-- -

~:' DRILLING LOG (Cont. Sheet) I ElevatiOn Top of Hole \0 

Plll!ect EAA Reservoir A- I -ltnstlltaiJon ---

E"LEV OEPTH II CLASSIFICATION OF MATERIALS COREl~~ REMARKS 1~~1 
(II) (fl) 

REC ::E:O 0<> 

"" i}i~ ~ 
·5.0 X 

-
- t--, 6 

-
- t--

-
-t-18 

-8.5 te.s -85 

••• Sandy GAAVECbiielt\ilai7ii abo~~e 7 
but may eot11Aln tr.<:e very f~~~e gralned - 1-

-.~ qlr.l/tZOSe sand 4 C03a87.1% 35 -••• 5013'" .. ~ - 1-

·~ -••• .. ~ - t-io •. -• ••• -
·12 0 220 "·' -12.n 

20 

LIMESTONE 22 
-

Hard drilling al 22 II - -very !lard from 23 10 

·13 7 23 7 
-135 23711 -

Caloo;',"'_!:atcMe 
SAND. ~biOWIIIS/lgnlt "*'um Forma n SOW 

dense we1 poony g...., tll1tlgtall1ed 
5 

Sllbrounded, quaruoee Wlln 1 ,,_ -
angular calOIK: sand and calcareous -i-

·-· 
gravel 

-
--26 

-,. 
--
-
-t--28 

· 18 5 

24 
-t--

6 11 
-

=t JO 

=t =r 37 

r--+ 1-

~. --r'!l'~. -- i 

1 ~-,.;u tl» -.:-..,. - PROJ~CT HOt.E NIJM& P. I 
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.--- _ -·=--~---=----r:::----:::--~~-:-::-----.....:..:H.::ol.::.e.:..:;No .QPO~~RS.CB-0191 
DRILLING LOG (Coni Sheet) JEievauonTopoiHole. IO $t••••Jo~ 
~ es-. 

PrOJect EAA Flewf~oor A-1 JtnmHatJOn 

I 
I 

ElEV 
(Ill 

0 

DEPTH ~ 
(1\) ~ 

-285 385 
. 

1.· 

-33S 435 

·340 440 , 
' 

·'·.'", 

·; 

·38 5 <&85 . 

CORE~~~~ 
ClASSfFlCATlON Of MA TERIAl.S REc' l ::z ~ 

% ~-~ 

SAND paiO brownah gnay medoum 
dense. wet. poot1y graded . IT\OSIIy rrne 
gramed. subi'OIJnc!ed. and quanzose 
some rme ro coarse g,.lned, angualr 
and calcitiC, rr.tee gravel 

REMARKS 

11 

~~-34 
-

9 
-f-

-
-~0 , ____ ,_ __ ~~--------------------+-36 

·285 
SAND; as above 

8 

·33S 
SAND. as above 

SAND as above but pale green.sh g111y 
9 

I 

J.Jas 
SAND pale 0'1HintSII gr•~ looR - . 
poorly gra<led lone gra•oed 
sub!OUn~. qua!IZDM lt111at fil!e ro 10 
coarse grained, angular caleltoc und 

-
Hard drllllrlQ 30 to 37 _ f-
11 

C03•~07% 

C03a253% 

SmySANO 

-
- f-38 

9 
- f-

9 
-

14 
-f-40 

-
-f-

-
-1-42 

-
- f-

16 
-f-« 

11 
-

8 
-f-

-

-f-46 

-
-f-

-
-f-48 

L i 
~OJECT 

,..__ S:r;.w? ----·-

I ~ Rese!'\'OU A.· I 
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~~~--~--~---,~--~~~~~----------~H~ol~e~N~o~C~P05~~A.AR~C~191 
'DRILLING LOG (ContSheet) I Elevation Top of HOle tO ~:" 

PrOject EAA Reservoir A·l llnstatlauon 

ELEV 
(II) 

-435 

-535 

OEP'Tl-1 
1~1 

535 

585 

63. 

0 z 
w 
Cl 
'j 

••• 
-~ ••• 
··~ ••• . ~ .• ~ 
~~ .• ~ .. ~ •• ••• 

ClASSIFICII.TION Of MATERIALS 

suty G"IV:vel. P"aieireernsii gr.-y, 
medrum dense, angualr, calcareous, 
with some fine sand, calo"lc and 
quartzose 

-saOciY"G"RA"veC a; atiOve butw'lih 
sand hke that at 48 .II f\ but mostly 
calcitic and traoe aUt 

cfraveUySANo:pi'tegreentsh gray very 
dense, wet. poorly graded, mostly 
medium to coarse gmined, angular and 
calcitJc. some hne g1111nad aubrounded 
and quartzose. wtth line angualr 
calcareous gravel 

w-~ 
CORE -'m 
REC t~ 

"4 rnz 

11 

12 

13 

,. 

-435 

-48.5 

·500 

.sa s 

REMARKS 

Hard dnlllng 52 10 
52 Sfl 

Hard dntt•nv 60 10 61 
ft. 

wo20'' SANO Wllh 
Slit and Gl'llll•l 

' 52 
-
-t-

13 
- ,-54 

9 -
1, 

-
-i-56 

-
-i-

-

-'-58 

8 
-f-
__!_ 

13 

-
60 

-f-

-
--62 

-
--

36 
- f-

5015. 64 

-
- !-

-

- t-66 

-

--~-
-
-1-68 

31 
-1-

+f 
t -;-- : .~ - ro 

IPROJF.CT 
EM~AI I ~l.E NllMBF.R 

CPQS.EAAAS.CB-0191 
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Hole No CP05 EAARS CB-01 91 

DRILLING LOG (ConlSheet) I Elevat•on Topol Hole 10 -Sol ·-~ EAA Reservoir A·1 ltnslallabon 

0 wffi I ~., El.EV DEPTH m ClASSIFICATION Of MATERIALS CORE -'m REMARKS 
(!) REC o..::t oo 

til! (II) ~ % ~~ ... 
ID 

~=~~ -
~=~ p;·:·.· -r-
~: .. : 
=-o· -
~=~8 •>. -I-· 
~ .. ·.· . .c.:-:· -

<r.:J: 
-I-P.:~~ 

-63.5 7H r..· -63 5 
- SAN"o-:-tike- uiiil3.ti0ve iul INshome1 12 

72 

gravel -I-· 
.. ; t5 CO:w;&.9% 13 

-
12 .. -'-

-.. 
- 1-16 

•. -
' 1· . - 1-

. ~ .: -
' - 1-78 

.ass 78 5 .685 
~;~; -GfaveliiSA'No 1,1(; ~~ Ai63!i 11 abow 

~ -==~ -p;;:·.· 16 COJ-67 8% ~ "-=·= =·o· 13 

~=~8 - ,..-

~~:.:. -
.c.:·:· - 1-··~· 

P.=:~ -.,: .. 
~ .. -.. - 1-·.<.:-: 
=-o· -
~\8 •... - 1-

-735 835 ~=···· -7!!6 .. 

80 

82 

P.:~. Gravelly SAND as abOvo f7 

..::~ - 1-
~:=-·· 17 13 
~:-: -
=·o· 11 

~\~ --~.. ::: : -t ~: .. .c.:-:· 
~;s.!J: =l ;~;~ 
J>:::·.--;.,:-: 
~:\:1: I= .·.·· ;;:c! 

~.~ _M5 ~- - ~. 78!> ---r 
,_ [ I ' ~ = 
~l;)lltU ··~ ---r---• L~OJECT HOlE NttMBE!> l EAA ~,_.,.A· I 1CPOS-EMR~.o•91 

88 
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Hole No CPOS-EAAR~CB 0191 
DRILLING LOG (Cont Sheet) I Elevalton Top of Hole 10 ~ ... 
PrOject. EM Reservoir A· I !tnstallahon 

0 "!ffi 
~~~ ELEV. DEPTH G) CLASSIFICATION OF MATERIALS CORE -'m 

REMARKS 
(fl) (It) 

(!) REC h oo 
UJ % <(::> ... 
..J !I> Z t:D 

-
SAND, pale greenish gray, medium 16 
dense. wet, poorly graded. mostly fine -I-

, .... grained. subrounded and quartzose, 18 
11 

-
with some medoum to coarse grained 14 
angular, calcitic sand, some fine -1-. 

90 
··:·:· calcareous gravel -

~tt~ --
-

·. :·: - 1-9 :::.=-:. 2 

.. ' -
0 0 

... 
-I-

-835 93.5 -83.5 
; SAND. as above but trace sill and 14 
.. gravel - 1-. 

.. 19 W=23%; SAND with 13 .. 
Silt -

14 

94 

-I-

-
-I-96 

-
-I-

-

1 -I-
.ass 98~ ·88.5 

98 

SAND; pale greenish gray, medium 16 

1 
dense, wet, poorly graded, mostly - 1-
medium to coa111e grained, angular and 20 13 

calcilic, some fine grained, subrounded -
·900 1000 11 

100 

End of Boring at 1 00' 

NOTES 
1 Sods .. wa ~" da'sWiea -•n occcwdant:t wrtn u. ASl~ 
~110t'l01:488-9l 102 

2 1 4011' "•mmer Wltn 30"' dtop "''*' 
on20'$pl-(1318'10 
•TOO.) ,... 

1- 104 

1-

1-106 

i-
'--

~- - - --
~G F~Y \IJe _,.,.,.CO'!.;....,. ....:u~ I PROJECT 

EAA ReseNotr A·1 
I HOLE NUMBER 
CPO!>-EAAR_S-CB-'l1ll_ 
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.---- -- . 
DRILLING LOG I 01V1s1on lnstallaUon =.'.."' 

Hole No CP05 EAARS CB 0192 

1 Projfl(;l EAA Resei'Yolr A-I 10 Soze and type of bot 3" b<t Rotllry Moi~OCI 

2 Loca1oon N77o079 1. E762171 3- NAO 1983 11 Datum tor ElevauonshOv.li.. NAVD iOAA 
3 Dnnlna AQency NodiitSe & Associatu. Inc 12 Manufaeture(s o.;;;;.,nabon lor Onll Olednch 0-50 

<I Hole No CPOS-EAARs-ca.o192 13 T01al Number of(Mubutden Samples Talo,en N/A 

5 Name of Onnet Ralph Slnllh , .. TO!ai Numberoreoreeo- NIA 

6 Olfecbon ol Hole 15 Elevallon Glouncl Water N01 meawced 
SQ Ven~c:~l CJ lneloned 16 Date Hole Slal\ed Comple!Aid 

7 Thickne$$ ot Burden 0.0 ft 
21912005 2J9.12005 

11 EJevacJon Top of Hole 10 rft\ 
8 ThiCkness ol cap rock. 5.5 ft 18. Total Core Recovecy tor hole. N/A 
9. Depth of hole 100ft 19 Inspector. Norm Holst 

0 ~~ ~ ~ ~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIAlS REMARKS 
Cl REC I ~:;; o o 

(II) (II) ~ % .5! 
_. 
m 

UMESTONE pale brown fine grained, 10.0 0 

shelly vuggy, SllghUy wealhered hard -
and strong to soft and fttllble, IOwe$t 1.5 All ealcllC matenal is 

-~ li IS 11e1y Y119'J'1 poiOUS soft and -ak at leas! in pan shell 
fragments -

8.0 
2 

-
~~C=8 I 

Q0=4 - r-
-
- f-

-
50 

<15 55 9 
-

~:1 Gravelly SAHD pale brown, vocy denm. 
1 Hara dnlllog 5 5to 6 s 5011 .5" 

~: ... wet. angulat ,..a DracHICI, aDmit 1\ -!-
bmeswne tragmente, catouc;, moslly -c.:-: sheD ftagments 

-
=·o· 
!':~~ - ,.--•... -( ···· b.;' 20 

l!i u ~: r.J· 2 

s•Lr.'P:ikl iirO.vn,mei:iium cieoiie: ;;~;i;--- -
2 10 

calettJC, some shall fragment$ -i-

6 

8 

~ 
-!--10 

-
·10 110 -10 

I 
• -s'IIIYsaiidY<fAAvel'P8iib'rOY.n vecy 5015 s-1-

~·~ de.n~ WI!! angW.r, caltrtle tmoslty ~ •• sllel fragmerrts) 3 ___ ,_ 

~·· 
f-

~ ··~ 
-

••• -f-

'll ~ · ------------------- . -3S 
S~ly SAND pale orown vocy dense, 13 
wet. well grlldl'd ~ngular, ealcll•c !mostly -shell lragn>entJJ prcobDbly wtl~ 4 Ofiilna1111ng at>Oul H 5012" 

!2 

T......,-4--~ ~--- ----
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Hole No CPOS EAARS-CB 0192 - . 
DRILLING LOG (ContSheet) J Elevation Top or Hole. 10 Shotol2 ol 

es-. 
Pro)e(:l EAA Reservoir A-1 ilnstatlabon 

0 Ll.l:fj 

~~~ z CORE ~[Ill ELEV DEPTH uJ CLASSIFICATION OF MATERIALS REMARKS 
(It) (ft) Cl REC l~::t oo 

uJ % ~~ -' 
..J Ill 

-
'· - 1-1 6 

'· -
'• 

.. -i-. ~· 

·. -
• . .. 

·• - f-1 8 
-11.5 18.5 -11.5 

Becomes medium dense 14 
-f-

' 5 C03=80.6% 12 
-

8 

' -f-20 

-
'• 

·:: :: ~ 
-f-

•' -.. 
'· '• ·: -12.0 

22 
... -

Drilling harder about -f-
' 21 Sto 23ft 

-13.5 

10 

·14.3 24 3 - f-

LIMESTONE 6 Drill rattling and slow 5014" 

I 
penetration -
LIMESTONE - 1-

-
- 1-

-16.5 26.5 -16.5 

24 

26 

SAND, pale brown, medium dense, wet. 
fine gra•ned, quartzose with some fine. - 1-..... 
angular. calctUc gravel Formation SAND 

wtlh Sill and Gravel -
- - 28 

-185 

28 
- -

7 17 -
14 

- - 30 
-

- -
-
- 1- 32 

I 
-

.• 

I - 1-

- "" ' 
~y_rgt.rJ1!30 •wu~ ...... .,.:::-:u., ~~~l serv~ l HOLE NUMBER 

CPOS.EAARS·CB-0192 
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,.....-----~--:----------r::::-..,--=---:-:-:-:--:-~----.:..:H""ol.:.e.:..:No C_?_OS-EAAR$-CB-0192 
DRILLING LOG (Cont Sheet) j Eh>VItton Top of Hole 10 ~oc 

PrOject EAA ReseNOit A· I llnstaftatlon 

ELEV DEPTH ~ CI.ASSIFICATTONOfMATERIALS I~ ~~! 
(II) (1\) ~ % ~~. 

·285 3115 

· l315 43 5 

·385 48.5 

··:. 

.• ~ 

··~ .. ~ 
.. ll 

··~ ••• • ll 
•Ill ••• .. . .• ~ 

~ .. .• ~ 

' 

SAND: pale b<uwn. a.cnse w.~. line 
gramed. quartzose. some medi\IITI to 
coarse, angular shelllragments, trace 
sdt 

saiidy -GRA'\iEC" ~ bRiWn iMdlum 
dense. wet. line gnaned c:elc:lbc.. 
angular. With fine, quaruose sand trace 
sheR in the sand 

SAND; pale greeniSh giiay ;;;e(i;i;in
dense, weL fine gralni!d, quanz.ose wrth 
lihle caldlic, .angular coarse sand and 
fine gravel and ahelllragments 

8 

9 

10 

11 

REMARKS 

Grav.J w.tlt Sand 

11 

18-3-4 
-

14 
- r 
-
-r36 

-
--
-
-r-36 

15 
- 1--

12 
-

9 
--40 

-
--
-
-r-42 

-
-I-

1 
----;--44 
-

5 --
-

-1-46 

-
-1-

-
-1-.aa 

15 
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Hole No CPOS..EAARS..CB-0192 
DRILLING LOG (Cont. Sheet) I Elevat1on Top of Hole 10 $Met 4f$ 

6Sr!Mi< 

Project EAA Reservo1r A-1 j tnstallatlon 

0 "ltn ~ ~~ z CORE ;r~ ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(II) (ft) 

C) REC 
~~ 

oo 
w % 

_, _, IXl 

:-;~ - 1-s · ...... ... . -
·•J 
• •••• _:,_ 

-43.5 53.5 .. · .•. -43.5 
':"'\' ~ Sandy GRAVEL; lil<e 38.5 but pale 9 ... .: 

greenish gray -I-, 
. .. l.~ 12 13 •• -.: ... 9 ...... -~ 

· ~~ -..... 
.. ~! -~ •• 
~··, -

~·~ -I-

~··' -

54 

56 

• • 
-1~ - I-

-48.5 58.5 48.5 
.. $AN" D." pate b<owii: med'ium 'dense, wet. 6 

... ,··· fine grained, quartzose. with some - I-
calcitic, angular medium to coal'$e sand 13 7 

'··:·::~ and fine gravel (sl\ell fragments) -
8 

!'·;.-· - 1-

58 

60 

1::; • ' -
- 1-. ~ .. , 

... :.:· :·~· -
,<'[:'.{ - 1-62 

. ··~ -
.... 

- 1-
-53.5 63.5 •. -53.5 

•:""'. Siin<iyGRAVEl; Piie i)rQ;ffl. very 5014" 

~·· dense. we~ fine, angualr calcitJc, with - 1-... 
line gnaned, quartzose sand and Jrttle 

·~ 
14 -..... slk .. . - -

.~ -. . 
~ .. - r 

·.-~ ••• -.... 
~·~ - 1-••• -~ .. 

S6 

-·~ 
- 1-

-58.5 685 -585 
68 

:-.~ Sandy GRAVEL. as abOve but some of 5012' 

~ .. gravel partiCles are shell !ragmen!$ - 1-.• ~ 15 -

L ~ .. - 1-
- t'OI'I!·.I~J 

70 

~~ rc-F~t.t 1!35 -.a.a~..-~ 1 lPROJECT 
EAA Reservo11 A· I 

I HOLE NUMBER 
CPO~EA.ARS.CB-0192 
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0 z 
ELEV DEPTH ll: 
(Itt Cftl ~ 

-63.5 

I 

i 
i 

I 

-73.5 s 

ClASSIFICATION OF MATERIALS 

-~N~~~9r~~~~;~~m--
dense. wet. well graded medtum to 
coarse IS angular ancs c:alCAic, fine 
fraction IS mosuy quaruose. some r.,... 
angu!M calelllc gnMII 

SAND. as above but dell$4! 

SAND: hke 78.5 It 

REMARKS 

16 

17 SAND With Gravel 

·135 

18 

82 

;i~ 
1-

-t .. 
- - -.. ae 

UO'"CE~UMSER 
tS'(l'I.F.M RS.CB-0191 
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Hote No CP05-EAARS..CS.C192 
I DRILLING LOG Cont Sheet) I Ele¥lltl0n Top ol HOle 10 

_ ... 
I ~-Prqect. EM RtMIY!l1r A· \ ltnstailallOfl 

0 - "!~ 

~~"1 ELEV DEPTH ~ CI.ASSIFICAT10N OF MATERIALS CORE iaJ REMARKS 
(I\) (ft) REC 2 oo 

~ % I~ .... 
tA 

(I) 
-71>: 

SAHO, as above IS 
·- f-

19 18 
·~ -

I> :' 
14 - f-. 90 

't ·:· -
'· - f-

' -
- 1-92 
~ 

-I-
-83.5 935 -.835 

P' SAND. as above but medium dense 
19 

-I-
20 __.::__ 

17 --
-
--. 
-
-'-

1·- -
. -I-

98 
-.88.5 

15 
-I-

21 12 
-

·900 1000 1 

100 

E"d ol Boring at 100' -
"mes 
\ Sott .. fl,eto't'l .... ,~ 
~~~,.._,,_ASTM 

~D~> 
f- 102 

lt41Jt~~xr._..,.. 

0'\'Jir~(,W"' I D 
•TO I). 1-

f- 104 

f-

1- 106 

-~ - t - --- -- . 1~ .__ 
'-- ~ ·-----PROJECT THCii:I'NVMeEP 

EM ~ete~rv~al::.:• A::::.;'---.1..1 C~'PP_Qj)Of>;:IEAARS·C8-ll192 
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Hole No CPOS-EAARS-CB-0193 
DRILLING LOG J DIVIsron: tnstallanoo &.\1oC 

as-. 
1 Project EAA Reservoir A-1 I 0. Size and Jype of bot 3" brt. RotaJY Method 

2. Locatoon: Nn4466.6, E761983 8 - NAD 1983 1 1 Datum for Elevation Shown NA VD 1988 

3. DrilllnQ AQ8ncv. Nodarse & Associates, Inc 12. Manufacture(s Desrgnabon lor Dnll: Diednch 0-50 

4 , Hole No CP05-EAARS-CB-0193 13. Total Number of OVerburden Samples Taken N/A 

5. Name or Droller Ralph Smitll 14. Total Number of Core Boxes. N/A 

6. Direction of Hole 15. Elevation Ground Water: Not measured 
.fii:l Vertical D Inclined 16. Date Hole Started Completed 

7 Thickness of Burden· 0.5 ft 21912005 2/10/2005 
17. Elevation Top of Hole: 10 (ft) 

8. Thickness of cap rock: 5.0 ft 
18. Total Core Recovery for hole: N/A 

9. Depth of hole: 100 II 19. Inspector: Norm Holst 
0 Ulffi ~~~ z CORE ~m ELEV. DEPTH UJ CLASSIFICATION OF MATERIALS REMARKS 

(II) (It) 
C) REC ::;::; oo 
UJ % <(::I .... .... (I)Z m 

' ' ' Muck; organic silt, dark brown 10.0 
9.5 0.5 

0 

-LIMESTONE; pale brown to yeHow. line 
grained, shelly, vuggy, slightly All calcitrc material is --at least In pan shell 
weathered, strong and hard to soft, fragments -friable 

8.0 
2 

-
~EC=4 
~QD:I 

1 -r-

-

- -

-
- -

4.5 55 4.5 

~=~ Gravelly SAND; light brown. medium 10 

~: .. dense, wet, angulat, well graded, - r- . 
calcfiic, shell fragments 11 

~:-: 
1 GRAVEL wHh SAND -

6 

~:~: 10 - r-
~::(1 -~:···· .o-:· - -

1 5 8.5 
{~: 

1.5 
sTttY"G'R"AveL. ;hTte-:-me(iitim dense. 6 0 
wet. line, angular, non piastre. calcltoc, - -

8 

p shell fragments 2 GRAVEL wrth Si" and ~ 
0 

Sand 
4 

p 
- r- 10 

-
0 

-1.0 110 ·1.0 

••• - G'R"AveL. ilaie b'rOWil. veiY d'eilsewet.- 8 
fine. angular, c.alcrttc. trace sand and -. ' s11t. shell fragments 5015.5" •• 3 SAND wrth Gravel - r-••• 12 

. ' -•• - -••• -3.5 135 • -3 5 

~'6~ Sandy G-RAVEL paJe ilro'Wr1. very 12 
den~ fine angular catcrtlc. SOITH! s111 - -

Q ~~ shell fragments Gta\>1!1 With Soh end 34 ,Q I 4 
-

of)• SAND 40 

14 

Ui~SOF,.1J 183a _.IIQn ... """"" lPROJEC1 _l HOLE NUMBER 
EAA Reservorr A· I __ CP05-EAARS-CB-0193 
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Hole No CP05-EAARS CB 0193 
DRILLING LOG (Cont.Sheet) [Elevation Top of Hole. 10 Shoel2ol ·-· ProJect. EAA Reservoir A· 1 llnstallallon 

0 ~[fi 

I ~"' ELEV. DEPTH ffi CLASS I FICA nON OF MATERIALS CORE (l.Cil REMARKS 

" REC ~~ QO 
(It) (II) w % ;3~ ill .... 

-5 . . ()} 
-

~q~ 
~·6· - -, 
~D: -
P~S --~D" 
~ · D: -
P~S ·D .. - 1-1 

-8.5 18.5 ~I) -8.5 
~:>:-': Graveiiy-sAND;ilke 5.5 tfbUi V'eiY- - 17 
~:~ dense and conlllins larger shell -I-
~::-.· fragmeniS 5 25 -.:.:-: -

6 

8 

:-<:>· 40 

~:~8 --. 
... -~;-.-. 
~-:-

20 

~:~: 
~ 

~:5 -
P' :--•• - 1-· -.:.:-: 22 
:-<:>· -
~\8 ...... - 1-
~:---. -13 5 23.5 .. -13.5 

Sandy GRAVEUike 1 :fs'(probabty 42 
LIMESTONE) - -. 

6 Drilling rattling; slow 5013" 

drilling for about 3 II -
24 

- -
-

-16.0 
26 

-16.5 26.5 ------------ -
=---~ Sandy GRAVEL; pale brown, dense. 
•D" wet angular. gravel and coarse to Caloosahatchee - 1-~I) Formation GRAVEL 

- ~~ medium sand is calacitic. fine sand with Sand 
~·D· quartzose -
D~ - -
~S: -18 .5 
·D· 9 D,;, I) 

.~~ 
- -

7 14 
-

D" ~S 18 

~D· 
- ,.... 

~0 [) 
-

·D~ - 1-

~0!) -

·Ds - 1-
'k [) ! -.gs I - 1-
),...~!\' - -

28 

30 

32 

'!!!!!! "" ~~rOR•A,1Z --...Off .. ,...,_." PROJECT I t I OLE NUMBER l EAA Reservo11 A· 1 CPOS-EAAR§.{:B-0193 
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- -Hole No CPOS EAARS-CB 0193 
DRILLING LOG (Cont.Sheet) I Elevauon Top of HOle 10 Sneet3~ 

os ..... 
Project EAA Resenrotr A·1 llnstallabon 

0 111tfi ~~~ z CORE crm ELEV DEPTH Ill CLASSIFICATION OF MATERIALS REMARKS 
(ft) (II) 

C) REC ::;:0 oo 
Ill % <(:::> a: ..J cnz . . 

~ ~ ~'"'-'"'- ~ SAND, pale brown, very dense, ;et. fine •L.>O 
0 

grained, quartzose -1-. .... 
8 SAND 24 

::·:{.: -
37 

·:·:~~~·r: -I-

)n -
:"/:.:: - 1-3 

34 

6 

.'·.·:··: . -. ,• 

::.:~_·\' -I-

·.-.;·:·:~ -

-1-. 38 
·28.5 38.5 ': .. ~. ·28.5 

.::. SAND: as above but dense and with a 11 
trace of fine. calcJtic gravel and shell -I-... :·: fragments 9 SAND wrth Gravel 15 

: ;·.· -
'~:.;:{ 20 

-I-40 
.... · ,~ -
: 

: j - 1-

I•" . -
- 1-42 

-
- 1-

-33.5 43.5 ·33.5 

·p sarldy GRAVEl; paie greeniSh' 97ay, 7 
11 :. medium dense, wet, fine, angular with - 1-

~qs fine, quartzose sand and trace shell 10 9 

fragments -•Do 11 
q,~ - 1-qs -·D· 
~~ 
~~.~ - -
·D· -
!>,;,~ 

.?) - -
~Q~ 

-
- 1-

-38 5 48.5 •(Y ·38.5 

44 

46 

·'&-;; Sandy GRAVEL, as above 14 

ib~ - 1-
10 0_'(: II -

·D• 13 
lb:~ - 1-

.~$ -
ibD - 1-
.~~ -

50 

I 

~~e ... ~u 1135 ~~"~~-~ ~~T Sl!~~-1 . ~ENUMBER 
_ 5-EAARS-CB-01~ 
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Hole No CPOS EAARS-CB 0193 -
DRILLING LOG (Con! Sheet) J Elevaoon Top of Hole 10 ~ ... 

asr.ots 
Project. EAA Reservoir A·1 I Installation 

0 ~1:5 ~ ~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS a. a> REMARKS 
C) REC ::;:::< oo 

(It) (It) w % (3~ ..J 
..J a> 

-4' 8 

·~~ - f-s •()" 
D.,~·~ -
p.O: 
•D" --

-43.5 53.5 D.,·.[). -435 

2 

'"':~ Sandy GRAVEL; medium dense, pale 12 
~D" greenish gray, fine, wet. calc~lc with --, D,;, .[)' 

some fine, quartzose sand and trace silt 12 12 
F>O:S -
•D" 14 
1];,[) -f-

P.9;S -•Do· 
D, [): - -5 
pq·~ 
•D" -

1];, [): --p-Q.·~ 
•D" -D, .[) 
0~ - r-5 

-485 585 
~·D .. 

-48.5 
~.>:<; Gravelly Silty SANo:-pale-greeniSh 14 

54 

6 

8 

~:5 gray, medium dense, wet, calcittc, - r-
~;.·.· angular, with some fine, quartzose sand 13 Silty SAND 11 

~::; and trace sm -
9 

~:~· - -, 
~::!.?} -

~;···· .O<· - r-:-:riJ: 
r.~:~ -
....... · -52.0 r·· :::-:: -~-~· 

60 

62 

}<;Q Hole caved, had to - -(:: redrillto 63.5 It 
·53.5 6B ·53.5 

~ -Sandy GRA'vE1.'7pjtie 9reerliSil gray, 50/5" •Do 
~0 () 

very dense. angular, wet, calcitic with - - , 

.() 
some fine quartzose sand and trace silt 14 SAND with Silt and -Gravel 

o} - f-

·D· -

64 

o.} - -
·D· -

66 

~S: - -
•D" -
~~ - -

·585 685 •D" ·58 5 r G<aveUySAND:Pategreen1sh gray. very 5 
~:5 dense angular, wet calCitiC W1lh some - r-

fine. quartzose sand and trace Slit 15 GRAVEL woth Sand 29 
.... :-: -

.J.i:o: 30 

-- - f-

68 

70 
l!jO"M'ytg' 

I ~'9,fOIIJ,! '1136 '~-~ I~OJECT I HOLE NUMBER 
EAA Re~!!IVO~ CPOS.EAARS-CB-0193 
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Hole No CPOf>.EAARS-CB-0193 
DRILLING LOG (ContSheet} I EIIP.o-auonTopofHOie! 10 

0 

Iii ~ ~~ z CORE ELEV DEPTH w CI.ASSIFICAnON OF MATERIALS REMARKS 
(1\J (ft) ~ REC oo 

% -' 
ID 

:~. 

~:5 -
101:-: - 1-

>o· -!\Q - I-~::.:. 72 
¢·:- -
~:$: - I-

·635 73.5 ~:~ l-83.5 
~:~: Gravelly SAND. as above but w\111 no 15 
~:5 $Ut - :-74 

16 13 
~::: -··o· 15 

\Q - r-
~::.:. -
¢·:· 
{~: - 1-76 

~-r-· -
·::~ 

~101:-: -r ·:0: 
·::G· -~ ... ---78 

-68 .5 7115 .685 
F.:>:': Gravelly SAND. as above but dells. 

18 

~=~ - 1-
~::;.: 17 23 
:<':·:- -
.·o· 27 

~\Q - l-80 ... 
-

¢·:-
- 1-~:~: 

~=~ -
1>:-:-: - 1-82 "d' ·:-8: -!>\~ ... - 1-

-735 835 ~::-:· -73.5 
i!:>:-': Gravelly SAND. Wlll'l ttaoe sHl "ke al 

10 
.::~ 68 !'> H - I- 84 >:>.· ,, ... 15 -...... 
;:o: 12 

~::(3 I -t 
~-···· -~ 

I .0:-:-lr.,:: I - 66 ... 

~=~ 
1-

~ 
1~::: ---.. . -:-:•: I __j-

. ~:~~ ... 
!----88 

·78.5 88 s 1:~.·-· 
= - - L ·111· i: -

I £~-J' j 
m·~·u- PflOJI:::Cl tiOLE :0.'\.:MI!ER -~ R~!./• t lcPOS-EMRS-C841~ 
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Hole No CPOS-EAARS-CB-0193 
DRILLING LOG {Conl Sheet) I ElevatiOn Top or Hole 10 Shoel6 .. ·-· PIOJ!lct EM Reservoir A·1 I Installation 

0 ~tfj ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS a. a:> REMARKS Cl REC :;:::;: QO 
(II) (II) w % <=> -' 

...J (I)Z a:> 
- -78ll 

SAND; pale greenish gray, dense, wet, 22 
moslly fine grained and quarttose with -!-

·' some calcitic, angular, fine to medium 19 
20 -... ·:·. sand and trace angular, calcitic fine 22 

!~\·:;! 
gravel and trace slij -!-

-
-I-

90 

.. · -
-::~::::: 

:.{:: - 1-g 2 

-
·.:.:: -I-
; 

·83.5 93.5 · . .; -83.5 .. :.:: SAND; as above 18 ........ 
-1-. 

, .. - . .. 20 15 

:?.~i 
-

16 
-I-

:::: -:.;:;.· .. 

94 

•'. -1-. 96 

-.. 
-I-

. ' -
'• . 

-I-
98 

-88.5 98.5 ·88.5 
.. ·.·.·. SAND; as above 

14 - 1-
·' 21 12 

.:-:--.:·. -
·90.0 100.0 .. 10 

100 

End of Boring at 1 00' -
NOTES 
1 Soil• aretle$d VJ.ualy ~ 
lr'IINXOta:ance Wl1h t.ne. ASTM 
~ D24e&oel 

1-102 

2 14tii~Will't30"CWpused 
on 2-0' Jphtsp::IOO (1 3.18'"t o 
•TOO) 1-

1- 104 

1-

1-106 

f -f- - - -
~~f(JFtt.t lll1e ..... -..J~r~W~-~,.., 'PROJECT ~~OLF NUMBER 

:EM Reservo~r A·1 ~- CP05-EMRS·CS.0193 
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Hole No CPOS.EAARS CB-0194 

DRILLING LOG 01\/ISKlO lnstanauon 
_, .. 
6-· 

1 Project EAA Reservo~ A-1 10 Size and type of b1t 3" bit, Rotary Method 

2 Locauon. Nn4079.1, E761396 3- NAD 1983 11 Datum lor Elevahon Snown. NAVD 1988 

3. Dntllng Agency· Nodarse & Associates. Inc 12. Manulacture(s Des1anai.Jon lor Doll: Diedn<:h 0.50 

4 Hole No CP05-EAAR5-CB-0194 13 Total Number of Overburden Samples Tal<en N/A 

5 Name of Dnller: Ralph Smith 14. Total Number of Core Boxes: N/A 

8. Direction of Hole 15. Elevation Ground Water. Not measured 
SVertfcalc::J Inclined 16. Date Hole Started Completed 

7 ThiCkness of Burden: 1 .0 It 
2/1012005 2/11/2005 

17. Elevation Too of Hole: 10 (ft) 
8. Thickness of cap rock: 5.5 It 18. Total Core Recovery for note N/A 
9. Depth of hole: 100 fl 19. Inspector: Nomn Holst 

0 ~ffi ~~~ z CORE 
ELEV DEPTH w CLASSIFICATION OF MATERIALS Q.ID REMARKS (!) REC ~~ oo 
(ft) (II) ~ % ..J 

"'z "' 

m 
Fill and residual muck 10.0 

-
90 1.0 ~ Cored caprock -I-

1-' LIMESTONE. light brownish gray to 

0 

pale brown, fine grained, shelly, vuggy. -
dense, hard and strong to soft, weak 8.0 
and porous 2 

-
~(C=3 I - 1-QD=1 

-
- 1-. 4 

-
- -

45 5.5 45 
~:~: Gravelly SAND, very ligl'll to pale brown, 4 
.::~ very dense, wet, angular, calcitiC, fine to - -. 
~:=:-: medium gra1ned, trace snells 1 All calcitic material rs 36 
·a.·. at least In part snell -
>o· 15 

!' :~8 
fragments - 1-

... -~:·.·. 
~-=· - 1-

1.5 8.5 ~:~= 1.5 

· ~· 
SiltY GRAVEL whrte:-mediurriliense. 4 

• • wet. angular, calcitic and Gravelly - 1-

.l~ 
SAND as above 2 16 -

·~~ 
~ f-

· ~· -
-10 110 -1.0 

- slitY' SAN'D; pate br'ciWn--;-iiledtum dense. 13 

6 

8 

10 

fin& to med.um gratnlld wet. a~~gular, -
calc1tlc, some fine angular gravel 3 A 

- t-
15 12 

-
- f-

-3 5 13.5 -3 s --

l 
Silty SAND becomes very dense 4 

- 1-
d 18 -

50/5" --,__ '- - - con·,~ 

~t=ORM i&J~;;: ~~04No.-...:U.'I lPROJECT l HOLE NUMBER 
EAA Resenrou A·l CP05-EAAR5-CB-0194 

14 



 

Hole No CPOS-EAARS..CB-0194 

DRILLING LOG (ConlSheet) I Elevation Top of Hole 10 s.-!201 
&Sheell 

PrOJect: EAA Reservo•r A-1 !Installation 

0 ~lli ~~~ z CORE ~ID ELEV DEPTH w CLASSIFICATION OF MATERIALS REMARKS 
(II) (II) ~ REC ::;;::::;; QO 

w % ~~ -' 
-' ID . 

-
' · .. 

•' 
- r-1 6 

-
.. --
'• .. -
'•' .. 

:::. - -1 8 
-8.5 18.5 -8.5 

.. Silty SAND becomes dense 10 ·• -r-

... 5 C03=78.6% 8 -
36 ... 

• .. - 1-2 .. 0 

-• .. ... - -
-

.--.,. - -2 2 

-
- 1-

-13.5 23 5 -13 5 

g Nc. <eC:OV8iY.'ProbahiY LiM"EsroNE 50 
- h 

6 Spoon bouncing, drill -rattling and slow 
-15.0 25.0 drilling - -, ... :: SAND;' pate greenish graY, medium ____ 

·-· dense. wet, fine grained. quartzose, -....... ·· .. some fine calcitic gravel, trace shell ·.-::.l· •. ~· - ,. 
:.: .. ~(:( 

fragments and sill 

-

24 

26 

.. <,_ - r-
·. -.. ~ ··; 

':?··:.::. - 1-
-18.5 

28 

.-·: :. 16 - -
7 Caloosahatchee 21 

...... .! Formation -
, • 

'· 17 
: 

- ,..... 
·' 

30 

-··:·.' 
- 1-

-
- r-32 

-

J. 
- r-

~9.F'Ofi'-A t8J6 ~10ro. ... --=u:~1 I PROJECT 
EAA Reservoir A-1 

I HOLE NUMBER 
CPOS-EAARS..CB-0194 

193
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Hole No CP05-EAARS-CB-0194 
co- - - ----

(ContSheet) I EJevat10nlop or Hole ' 10 
----· ------ -

S...3t1f DRILLING LOG a~,.... 

PrO!ecl EM Reservotr A-1 _[ rn;tanatoon 

0 
2 

ElEV DEPTH w ClASSIFICATION OF MATERIALS 0 (Ill !Ill ~ 

~ ~ SAND. pale gseen!Sh gray, rned'<lln 
dense WIM. fine gnnned, quaiWISe, 
subroundad .. 

r;:.· 
.·-
•' I : _., 

' .... 
' 

1:.:.::. 

" 

-28 5 385 • 
SAND; as above b\ll With • - flne. 

. angular calcrllc vraveJ 

I 

1 
-335 •}~ 

I SAND: pal<! greenJsll DrBr 10018, wei 

1 vety flne gralfllld qUllruose. 
subtounded. tn1a1 stn and 51len 

I fragmenm 

-385 48 s I 
SAND paie IJ!&eniSII gray, d~~ W&l 
moSt!)' llne gra•ned Qutruose lnd 
subrounoed IICHT>tt mt!Otum !Q eo~rse 

9lilt~ed &ngurar and c.alclltc (ane~ 
tragments) uaar Me, anoutur, c:aietllc 

gra•el 

.J.-- -~ --- - -

"lffi 
CORE ftm REMARKS REC ::.::. 

*1. l<li~ . ...... 
8 C03a'23 3% SAND 

wrth Slft 

-28!1 

9 

-33 5 

10 

-38 s 

, 1 

i : -=t:Jij;ii:'~!.r!] I PROJECT 
EAAR~w~-1 

. 

~~~ QO 
.J 
ID 

12 
-,.-

14 -
14 

-f-

-
- f-3 6 

-

-I-

-
- r-. 38 

10 - I-
1 -
14 - 1-4 0 

-
- 1-

-

- 1- 42 
-
- 1-

3 
- 1-

3 
-

5 - I-

-
- ,-46 

-
- r-
-
-1-

21 --
16 -
15 --50 

-
-f-

--r 
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Hole No CP05-EAARS CB-0194 
DRILLING LOG (Cont.Sheet) l Elevawm Top or Hole 10 SN!Iet .( ot 

•Snom 
Project . EAA ~eservolr A-1 ! Installation 

0 IL!ffi 

I~"' 
z CORE itm ELEV. DEPTH w CLASSIFICATION OF MATERIALS REMARKS 

(ft) (ft) 
C) REC :<:It oo 
~ % ~~ -' 

CD 

,:, __ : -I-52 

- ::_:; -

... ·/:.~: 
-I-

-43.5 53.5 -43.5 
'~;· s satid;-6RP:veCilaie9n!eriiSilgray. 10 ' D" tb'.~: medium dense, wet, angular, calc~lc, -I-

with simflar med1um to coarse sand 12 SAND with Silt and 8 
t>9S fraction and some fine sub rounded Gravel -•-D" 4 lb _() quartzose sand, trace silt - -
P0;S -•D"' 
lb-.~: - - . -q!; 
~D" -rb· !)' 
O:s - ~ 

··D" -D.;.~ 
p~~ - ~ 

-48.5 58.5 ·-D" -48.5 
: SiitY' SAND:' p.ire greeniSh gray, loose, 6 

wet, mostly medium to coarse grained, - ~ 

56 

58 

1·,: -_ angular. platy, and calcitic (shell 13 4 

fragments) some fine gra1ned -
I• ~ I • 4 

quartzose, and subrounded, trace larger - 1-
shell fragments 60 

-
: 

- I-
•, 

.... -
·. ~ ~. 

- I--' 62 
' •', -

·-
- I-

·53.5 

·54.0 64.0 4 --
ProbablyliMESTONE-------- - ~ g 14 Spoon bouncing, Dnll 5013" 

rattling . slow drilling -
-55.0 65.0 for about 1 ft - -~::-:-:: ~~~~~o~~~~9m~w~--

~:~ dense, wet, angular, well graded -
>:-:-: Gravel, particles consist of fine 

64 

- --~-·. quartzose sand and shell fragments In a 
~:~: caletbc matriX, trace s111 -

66 

~::~ - ~ ~; ···· ..::;-:· -{~: 

··:~ - ~ 
~: .. : ·585 ·.<.:-: 46 
~ :~: - ~ 

29 
~x~ I 

~~ -
~-···-

I 
I 21 

~~-:: - ~ - t............n --\:,.~FOOt' 1DI ~~- .,. PROJECT I HOLE NUMBER I EAA Reservo~r A-1 CP05-EAARS·CB-019A 

68 

70 
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Hole No CPOS EAARS CB-0194 - -- I Elevation fop of Hole· 10 
-·---- = .. DRILLING LOG (ContSheet) 

Protect EM Rn(lrvOir A-I l tnstallat•on 

a 

~~~ I~~ :z CORE ElEV DEPTH w ClASSIFICATION Of MATERIALS a.<D REMARKS C) REC ~~ - oo 
(ft) tfl) ~ "' 

-' 
(1)% m 

~;';<, -·-:~ ~: ... -f-
"':-: >o· -
~:~Q -f-. 
~: :.:. 72 

~<· -
-·~· - -~::~ 

-63 5 ?3 !> .:· . -63!1 
~:~: Gravelly SAND u above bill dense 14 

.::~ - --
~:::-: 16 SAND wrth s.n and 15 ....... G,..-el -:-o· 15 

!':~~ - 1-

·:·. -
~:···· .0:·:· - -
~;r:J: 
..::~ -
~::;.: - --g.•. 
:·o· -
~=~Q 
it - r-

-886 18 5 . 
f------- ·-------

-68.5 
SAND. green•sh gray me<11urn dense, 12 

74 

76 

78 

- L well graded. med•lnniO coarse- - f-
grained angular calr:lbc and f1na 17 12 -gramed subfounoed. qiWtrOSe Wllh 

'"' . trace rme. ~~tar greveiiW<o tho above - -80 

-
- -
-
- r- 82 

-
I 

- r-
·Z3 5 83, -73 5 

~"6,';; - saridY'G"'RAiiEC Pii8 g;.;;;O:Sil v7av. 15 

ib!) de~. angular, wet. gravel Is cemented - f-
fine ouattzose stn<J eno shell II! SoJrySANDwllh 19 

.~~ fragments und frac:IJOII ccns.sts ot 1\11<! G~Vet -
21 

lbb to cea-se stlell tragment• an<J '"'~ - f-

~%1 
quanzose &al'ld --t 

I -t pO 

I ~; I ~ 
f~·D· =] 
~ 78b 88"' =--==--- ~~ 

.. 
- -- -~ 

.. 
r ·~ 

- ..... 
I 11!6!.£ N\JM!3ER -- i ~,~ .. .....,_ ... ,........,......., .. lPI>OJECT 

EAA ReseNOIIA•l _ ~EAARS-C8-019-1- _ 

86 
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oe 0. . H I N CPOS EAARS-CB 0194 
DRILLING LOG (ContSheet) I Elevation Top of Hole. 10 Sl10el8ol 

8Shottl 

Project EAA Reservoir A-1 j lnstallaUon 

0 ~ffi ~~~ ELEV DEPTH ffi ClASSIFICATION OF MATERIALS CORE Q.ID REMARKS 
(ft) (ft) 

C) REC ~~ QO 
w % ~~ 

.... .... Ill 

' .... SAND: like that at 78.5 II 14 
-:-

19 
14 -· ..... 
12 ...... .- -f-• 

::·.:.:.:·:·. 90 

:::/{;. -
:<;~~-:~: -I-

-
···_:-::' --, 92 

-··::,/ --
-83.5 93.5 . •',· -83.5 

: ·.-: SAND; light green1sh gray, dense. wet. 20 

... ·~:·.:;:; well graded, fine grained, quartzose, -J-, 
subrounded, and fine to coarse grained, 20 15 ,. --· angular, calcitic, some silt and fine 15 

94 

.... angular gravel -I-

-.... 
·, -f-

' 
96 .. 

-. -
. : ·• .. : --

•' 
·-· -

'• --98 
-88.5 98.5 

.. 
-88.5 

•, SAND; as above 17 --
21 12 

·-· -
-90.0 100.0 16 

100 

End of Bonng at 1 00' f-

NOTES 
t. Soil .... fletd'Vt&UIIy~ 
r. .a::ardance W'ln &he ASTM 
Dnqlo!iOtl 0 2.aa-93 

f- 102 

2 t.otnarnJnw'llf'!tn30"dropUMd 
on2tr spMJI)ODn 11 liB" 10 
<7'00) -

- 104 

-
I -

I 
106 

~~ "'R!!.! ""!)IS ...,_~_._...,. I PROJECT 
EAA Reservoir A-I 

I HOlE NUMBER 
CP05-EAARS-CB-0194 
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Hole No CPOS-EAARS-CB-0195 
DRILLING LOG I Dlv•sion InstallatiOn $heel 'ot 

es""" 
I PrOje<:t: EM Reservo•r A-1 1 o Size and type of b•t 3" bli. Rotary Method 

2. Location: N773691 .6, E76l783.8- NAD 1983 11 Da um for Elevation Shown: NAVO 1988 

3 Drilhng_Agency: Nodarse & Associates, Inc 1 2. Manufactule(s DesiQnabon for Drill. Dlednch D-50 

4. Hole No CPOS..EMRS-CB-1l195 13 Total Number of OVerburden Samples Taken N/A 

5. Name of Driller: Enc Blumke 14 Total Number of Core Boxes· N/A 

6 Direction of Hole 15. Elevation Ground Water: Not measured 
~ Vertical CJ Inclined 16. Date Hole Started Completed 

7 Thickness of Burden: 0.0 II 21812005 2/812005 
17 Elevation Top of Hole: 10 (It) 

8. Thickness of cap rock: 5.0 ft 18. Total Core Recovery lor hole: N/A 
9. Depth of hole: 1 oo It 19. Inspector: Norm Holst 

0 ~ffi ~~~ z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS Q.CO REMARKS 
(It) (II) Cl REC :::;:::; QO 

w % <=> .... .... (I)Z co 

LIMESTONE (caprock); pale gray to 10.0 0 

pale yellow. fine grained. thinly bedded, -
hard. strong. slightly weathered, vuggy Start 0919. Drill - r-and prt1ed, some shells. becomes through caprock wtlh 
moderately hard trfcone roller bit -

--. 2 

-

- -
6.5 

10 
- r-

1 Only limestone 15 
-fragments recovered 5 50 50 Fort Thompson - -.'f) Suty Sandy GRAVEL, pale browniSh Formation 

ibl:l gray, well graded, medium tlense. wet, -
pqt subangufar, calCitic, some phosphate 4.0 

•t'Y 5 ibl) -
F>QS 2 6 
•{)Q - -
~btl 8 

~%~ 
-
- f-

1.5 85 ol:> 1.5 
Silty 5AND? P3ii br'o'Wmsh gray. 10 
medium tlense. wet. subangular, - f-

4 

6 

8 

cafClUC, some gravel and shells 3 SlflySAND 11 
-

16 
- -

·. 10 

-
·1.0 

20 -
4 14 - f-

14 12 

-
- f-

·35 13 5 -35 
As above 4 

- f-
-4.5 14 5 5 -'15 C03=895% ~ 

14 

I LIMESTONE pale brown>sh gray fine 28 
I - -

~i.ll1M 183a ~t\\la.t-~·· -· I PROJECT 
EAA Reservo•r A· I 

-
_lHOLE NUMBER 

CPOS·EAARS-CB-0195 
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-=--~~~~----'H'-"ol""e=No CPOS-EAARS-CB-0195 
DRILLING LOG (Cont.Sheet) 1 ElevatiOn Top of Hole 10 ~"' 

~--~~----------- -
Pn>)e<:t EM Raser.olr A· I ! Installation 

ELEV 
(Ill 

-60 180 

.... : 

.. I' 

~ 

Cl.ASSIFICP.TION Of MATERIAlS 

Silty SAND as above (8.5 10 10 l'eel) 

Pale biOWIIISh QfiY hard &andy 
~mestone ftagmenb LIMESTONE 

CORE ~~ 
REC :l~ 

,_ ~z 

6 

-65 

OnBchlrPinll 

Drills a llenng harder 
a~aol\er 

-13 s Water Breal< 

-
--16 

- -
-
-1-,8 

10 --
6 -
t6 

--20 

-
-1-

-
-1-22 

so 

~ =r 
::I:: 

7 

~ -1-~ 

~-1~6~i$~~~~~~~t·~-6+--=-~~~~~~-~--+---~--~-~,6~5~-------------------i: 
~ "' Gravelly Sltty SAND. palO b<ownlsh . a gray, medium 10 very dense we~ 
p 

0 
calc•tic, shelly trace nne quanz sand 

foo 
•D 
P .. 
1<' 0 

I 

I 
I 

' ~ 

~~~-~~~~~-----
medJUm denst>. wet mostly c:olcdoc 
(shell fragmentsl •ncl m!ICI.um 10 coa!'ll! 
gnuned anc111119ulat some nne quanz 
sand 

· 18 5 

8 

' J 
£!!'i(r~Wllll ----~• (PROJECl 

, EM Reservw A· I 

Calootahatchee 
FarmaOon 

--
-
--28 
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DRILLING LOG (ConlSheet)l EJ•vation Top or H~ 10 s.-13 .. 
Gs-ts 

Hole No CPOS.EAARS..CB-0195 

~~ EAA RWtrvo~ A· I I111SillllatJOn 

0 ~ffi ~~m 2:' CORE ELEV DEPTH w CLASSIFICATION or MATERIALS Q.l!l REMARKS C) REC ~::;; oc Ill) Cit) w '% 4lii -' -' Ul . 
·t4:> 

10 
-f.-

9 12 
-

18 
-I-

-
-I-. 36 

I· -
- -

1:: -
- -. 38 

I•. -285 

7 
-,-

10 6 
-

9 
- r- 40 

-
- 1-

-
- 1-42 

-
I - 1-

-33 5 435 1-335 
: -SAN'o;pa,eg-,.eerii$h'oraY.iOoSe7"wet. 

5 
vert fine gramed. qu•ruase - i--

·.·~ 
II Silty SAND 2 

-·.-_,; 
" - f.-

.' -
'· 

I· ·.' 
- 1-46 

-
- -
-
- -

-38 s 485 ·385 
48 

SANtt pate green.., gray rM<IlUITI 
9 

dense wet !me gra!Md quanz - '-
calcareous (anellrl 12 9 

-
t• 

- 1-

I 
-

50 

' - 1-

r-=r- ~ f- --- + .mrojiiii - -r~ t"'.!e ._._.~--.:..- PROJECT I!OLE tlUMBER l EAA Re5VIYO!f A· I 
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Hole No CP05-EAARS CB-0195 
DRILLING LOG (ConlSheet) I Elevation Top of Hole 10 ~:' 
Project EM Reservotr A-1 j_ Installation 

0 ~~ ~~~ z CORE ELEV DEPTH w CLASSIFICATION OF MATERIALS 0.:::0 REMARKS 
(It) (II) 

C) REC ~:::> oo 
w % ...J _, (I)Z CD 

_-4LI! 5' 

-·.·. r-5 

-
--

-43.5 53.5 ·','.·,· -43.5 

::<:'.:-.:: SAND; pale brown to pale greenish 7 
gray, medium dense. wet, mostly --

:'· .:~: • ... medium to coarse shell fTagments with 13 Sttell hastt SAND with __:___ 
·,: .. · little fine quartz sand, trace tarter shells 

. .'.:; ~. 
srn 

8 

\.: 
or shell fragments -r-

54 

.'.} 
-

..... -r-.... 
._ .... 56 

-
. ~ ·:,.· ' . 

·.· --
: -47.5 .. 

-.... -, 58 
-48.5 58.5 : -485 Fuel breal<. refill mud -SAND. pale greenish gray, medium tank 

· .. : dense, wet. fine grained, quartz, - -
calcareous (some sttell fragments, 14 7 

mostly coarse sand size) -
12 - r-. .. 60 

-
I··.=·. ·51.0 

1: .. <:: -
.:·::• Very shelly - - 62 

: -
- -

.53.5 63.5 -53.5 .... Large shell fragments 7 
- -

15 B" plugged 8 
-.. 14 .. 

:,\' - r-
... ; -

-560 
:. 66 

-r-
Hard drilling at 655ft. _ 
1ft r-

·,.: -
- - 68 

-585 68.5 ·585 
-589 689 n- Only hard, angular limestone fragments 50 

recove1ed, dnll chorpong , ltMESTO~ - -
about 4 10 thick t6 Very Shelly 
Sancl as above at 63 5 ft -

- - 70 
- ' 

~FCR ... 18Xi ... .u.-CtJt.-... ~. lPROJECT 
EM Reservoit A·1 

_I HOLE NUMBER 
CP05-EAARS-CB.Q195 
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Hole No CPOS-EAARS CB 0195 -
DRILLING LOG (Cont.Sheet) I ElevallonTopofHole 10 s-~ .. 

GSMe!o 

PrOJect EAA Reservoir A·1 ! Installation 

0 ~tt ~ ~~ z CORE ELEV. DEPTH w CLASSIFICATION OF MATERIALS Q.<D REMARKS 
(II) (ft) 

C) REC :e::< oo 
~ % <(:::> ..J 

(I)Z tO 

-
.• 

; 

I ; :. -I-

:. ~.: . .. -
····.::·:.~·. - 1-7 
:::.:~: ~ ~:~- -

2 

'.'}::~: 
--63.5 

-I-

... 18 
-I-

!::'-=.::· 17 17 -
74 

:/::; 
18 

-I-

t·.-:,._. 
-

-I-76 
' .. -

-I-

'. -
-I-78 

-68.5 78.5 --685 
jo" Gravelly-sAND;-pale greenish gray, 15 q:c medium dense. wet, well graded, -I-

angular, mostly calcitic WJth some fine 18 15 p •,· SAND With S1k and -o:·. quartt sand and trace silt Gravel 
lo. .o. 13 

.:.a - 1-

-!>. , ..... 
Oo •. - 1-/0 

80 

o:a -
p:~ .· - 1-82 

~~: -

b~Jj - -
-73.5 83.5 -73.5 

·D~ Sandy GRAvel, P.,ie greenish' gray. 19 

ik IY 
dense. wel angular. mostly calcrtlc with - -
some fine quartt sand 17 

~qs 19 SAND with Silt and -
•()" Gravel 18 tb[) - -
,q~ -•CY D. 
~~ - -
·D· -
D~ 
~~~ - 1-
·C)• -D.,. [) 

-78 s I 88 5 
.J§ 

-78 5 -=t -

84 

86 

88 

I 

t:i1FCIP".~18la ~~--..-, lPROJECT l~~LE NUMBER I EAA Reservo•r A-1 P~RS-CB-0195 I 
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Hole No CP05·EAARS..CB..Q195 
DRILLING LOG (ConlSheet) I ElevabonTc:>pofHole: 10 s.-aor ·-etA 
Protect EAA Reservo.r A·1 Jlnstallatlon 

0 

~~ ~~~ z CORE ELEV DEPTH w ClASSIFICATION OF MATERIALS REMARKS (!) REC ::;::; oo (II) (ft) w % ~~~ ..J 
..J IIl 

. 
0 "!. Gravelly SAND, like 78.5 ft 14 

-'(2 -,-

20 
14 

-o:·.·. 14 
o.:;Q; - ~9 

~::: 6 -
0 

.;;:;::-
--~o-

-I-
'·.- :.~· 

0:0 -
.... .. --. 92 

. 9:. -
~'C) --

-83.5 935 ; -83.5 
.. . SiltY SAND: pate gr"nish gray, dense, 18 

.- wei. well graded, angular, mostly calcitic - ,, 
with some fine quartz sand 21 15 ... -

94 . 
16 

- 1-

-.. 
- 1-. 96 .. -
- -
-
- - , 98 

-88.5 98.5 -88 5 
0 ' GraveilySANo;i;lie 78-:5n- 20 
•/0 - -
P· 22 18 
0. -

-90.0 100.0 .0 13 
100 

End of Boring a11 00' ~ 

NOTES 
l Soils are fit4CI vt1081ly da111fieo 
In ~w!ln hi ASi~ ~ 
Oooig-02-llil 102 

2' 14011 Ntmmer Wl!n 30"" arop UleG 
on217Jilld._,t1318'10 
1t:TOO~ -

- 104 

-
~ 106 

.. 
'- - --- ------ .t 

--~ 
~KJ f:Q~M leJ& "'"""""'~ .. ..,..,...." 'F'Fio:i'Ecf j; Rese~Voir A-1 

I HOLE NUMBER I 
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12-14 

1-r
l_±__ 

BORING PIAMmB 
DAIMETER: 6 in 

Hole No, CP05-EAARS-TW-0196 

SURFACE PROJECTION: 
Type: Steel Tube 

Top of R1ser: Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL· 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL; 
Type: F1ne Washed Silica Sand 

MATERIAl.: 
Type: Coarse Washed Silica Sond 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTALlATION METHOD: The boring wos advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout wos tremied In to fill the rMt of the hole. The riser was cut 
off about 1.5% feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until it set. 

NOTES: Typical 25 foot Piezometer Installation 



205
 

ft 

60 ft 

39 ft 

1-.-
_Li:_ 

BORING DIAMETER 
OAJMETER; 6 in 

No, CPOS-EAARS-TW-0197 

SURFACE PROTECTION; 
Type; Steel Tube 

Top of R1ser; Varies (ft) {NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type; Cement/Bentonite Grout 

PIPE; 
Diameter. 2 inch 

Type; PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SE'Al.: 
Type; Fine Washed Silica Sond 

fiLTER MATERIAl.: 
Type; Coarse Washed Silica Sand 

Diameter; 2 inches 
Type; PVC Pipe SCH. 40 

Slot dimensions; 0.02 Inch Slot 

SEDIMENT TRAP; 
Diameter. 2 inches 

Type; PVC SCH. 40 

INSTAllATION METHOD; The boring was advanced lo the required depth. The piezometer screen 
ond riser were lowered to the bottom of the hole. ond the sand pock wos tremied Into the 
hole to about 1 fool above the tap of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser wos cut 
off about 1.5:1:: feet above the ground surface. and the protective casing suspended over the 
riser Into the ground until il set. 

NOTES; Typicol 60 foot Piezometer lnstollotlon 
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ft 

100 ft 

79 ft 

Ia
~ 

BORING DIAMETER 
DAIMETER: 6 in 

Hole No, CP05-E:AARS-TW-0198 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAl; 
Type: Fine Washed Silica Sand 

MATERIAl; 
Type: Coarse Washed Silica Sand 

Diameter. 2 Inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP· 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALlATION METHOD: The boring wos advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock was tremied Into the 
hole to obout 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5:1: feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until it set. 

NOTES: Typical 100 foot Piezometer lnstollotion 
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2J 

2J-25 

12-14 ,,_ 
~ 

BORING DIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW-0199 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Varies (ft) (N.AD 1963-1999) 
Ground Surface Not Measured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Oiometer: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sand 

FILTER MATERIAL; 
Type: Coarse Washed Silica Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTAU.ATION MED-iOO: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hale, and the sand pack was tremled into the 
hole to aboui 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout wos tremied in to fill the rest of the hole. The riser was cut 
off about 1.5% feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until It set. 

NOTES: Typical 25 foot Piezometer Installation 
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60 ft 

39 ft 

1,_ 
_L±_ 

BORING PIAM£IER 
O.tJMETER: 6 In 

CP05-EAAR5-TW-0200 

SURFACE PBOIECTlQN· 
Type: Steel Tube 

Top of Rtser: Vories (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURfACE S£Al; 
Type: Cement/Bentonite Grout 

RISER PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SW: 
Type: Flne Woslled Silica Sand 

MAJtB!AL 
Type: Coarse Washed Silica Sand 

.skBWI; 
Oiometer: 2 lnchq 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 Inches 

Type: PVC SCH. 40 

INSTAI..l.ATlON METHOD: The boring woe odvonced to tile requirec:l depth. The piezometer screen 
and liAr were lowered to the bot1om of the hole. ond the .and ~~~ was tremo!Jd into tile 
hole to about I foot obo..,. the top of the screen. About 2 feet of fine sand was lremled 0!1 
top, and cement/bentonite grout was tromied i o 1o fill the rest of tho 1-iole. The riMr wos cut 
oH oboul 1.5:1: feet above the ground surface, and the protectr.e casing suspended OYIII' the 
riser into the ground until It 'et. 

NOTES: Typical 60 foot Piezometer Installation 
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, 

APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 201·220 
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ft 

100 ft 

79 ft 

l.
li:_ 

BORING DIAMETER 
DAIMETER: 6 In 

CPOS-EAARS-lW-020 1 

SURFACE PROJECTION: 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1963-1999) 
Ground Surface Not Me<Jsured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIIMR)' SEAL; 
Type: Flne Washed Silica Sand 

MATERIAL; 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTALlATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the s11nd pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sond was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser wos cut 
off about 1.5± feet above the ground surface, and the protective casing suspended over the 
riser into the ground until it set. 

NOTES: Typical 1 00 foot Piezometer Installation 



211
 

23-25 

12-14 

1,_ 
~ 

BORING DIAMETER 
DI\IMETER: 6 In 

CPOS-EAARS-TW-0202 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAD 1983-1999) 
Ground Surfac.e Not Meosured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL.: 
Type: Fine Washed Silica Sand 

fiLTER MATtRIAI.; 
Type: Coan~e Washed Silica Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slat dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTAU..ATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock was lremled Into the 
hole to about 1 foot above the top or the screen. About 2 feet of fine aand was tnsmied on 
top, and cement/bentonite grout was tremied In to fill the rest of the hole. The riser was cut 
off about 1.5:1: feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until it set. 

NOTES: Typical 25 foot Piezometer Installation 
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ft 

60 ft 

39 ft 

1.-----
li:_ 

BORING DIAMETER 
DAIMETER: 6 in 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sand 

MATERIAl.: 
Type: Coarse Washed Silica Sand 

~ 
Diameter: 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP· 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTAILLATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pack was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine aond was tremled on 
top, and cement/bentonite grout was tremled in to fill the rest of the hole. The riser was cut 
off about 1.5:1: feet above the ground surface. and the protective casing suspended over the 
riser Into the ground until It set. 

NOTES: Typical 60 foot Piezometer Installation 
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ft 

100 ft 

79 ft 

1-y
l_i:_ 

BORING DIAMETER 
DAIMETEB: 6 in 

SURFACE PBOTfCDON: 
Type: Steel Tube 

Top of Biser: Vories (tt) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Crout 

BISER PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Woshed Silica Sand 

MATERIAl.: 
Type: Coarse Washed Si!lco Sand 

~ 
Diameter: 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTAllATION t.iETHOD: The boring \<'OS advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, ond the sand pock wos tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5:i: leet above the ground surface, and the protective casing suspended over the 
riser Into the ground untll It set. 

NOTES: Typical 1 00 foot Piezometer Installation 
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23-25 

12-14 ,,_ 
~ 

BORING p !AMETER 
DAIMETER: 6 in 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEAL· 
Type: fine Washed Silica Sond 

MATERIAl.; 
Type: Coarse Washed Silica Sond 

SEPIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, ond the sand pock was tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5± feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until It set. 

NOTES: Typical 25 foot Piezometer Installation 
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2:5-25 

12-14 

I.
~ 

BORING DIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW-0206 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 198:5-1999) 
Ground Surface Not t.teosured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMAR'( SfAI..: 
Type: Fine Washed Silica Sand 

MATER tAL; 

Type: Coa~e Washed Silica Sond 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP; 
Diameter. 2 Inches 

Type: PVC SCH. 40 

INSTALI.A110N METHOD: The boring wos advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pack was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
oH about 1.5:1: feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until It set. 

NOTES: Typical 25 foot Piezometer Installation 
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23-25 

12-14 

l.--
1±_ 

BORING DIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW-0207 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999} 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.; 
Type: Fine Washed Silica Sand 

MATERIA!.: 
Type: Coarse Washed Silica Sand 

~ 
Diameter: 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTAIJ.ATION METHOD: The boring was advanced to the required depth. The pie;z:ometer screen 
and riser were lowered to the bottom of the hole, and the sand pack was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremled in to fill the rest of the hole. The riser was cut 
oft about 1.5± feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until 1t set 

NOTES' Typical 25 foot Piezometer Installation 
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ft 

60 ft 

39 ft 

1.---
l_i:_ 

BORING DIAMETER 
DAIMETER: 6 In 

Hole No, CP05-EAARS-TW-0208 

SURfACE PROTECTION· 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAO 1983-1999) 
Ground Surface Not Meosured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY S~ 
Type: Fine Washed Silica Sand 

MATERIAl.: 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The pinometer 81;reen 
and riser were lowered to the bottom of the hole, and the sand pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and coment/bentonite grout was tremled in to fill the rest of the hole. The riser was cut 
off about 1.5± feet above the ground surface, and the protective coeing suspended over the 
riser into the ground until It set. 

NOTES: Typical 60 foot Piezometer lnstollotlon 
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ft 

100 ft 

79 ft 

Ia
~ 

BORING DIAMETER 
DAJMETEB: 6 in 

CPOS-EAARS-TW-0209 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Vories (ft) (NAD 1983-1 999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL; 
Type: Fine Washed Silica Sand 

MATERIA!.· 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTAllATION METHOD: The boring wos advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock was tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser wo11 cut 
off about 1.5:1: feet above the ground surface, and the protectiVe casing suspended over the 
riser Into the ground until it set 

NOTES: Typical 100 foot Piezometer Installation 
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23-25 

12-14 ,,_ 
l_i:_ 

BQRING PIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW-0210 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL· 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.; 
Type: Fine Washed Silica Sand 

MATERIA!.; 
Type: Cooru Washed Silica Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TBAP: 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALlATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock woe tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand woe tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5:1: feet above the ground surface, and the protective casing suspended over the 
ris4!r Into the ground until It set. 

NOTES: Typical 25 foot Piezometer Installation 
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ft 

60 ft 

39 ft 

l.--
1_±_ 

BORING DIAMETER 
DAIMETER: 6 In 

Hole No, CP05-EMRS-TW-OZ11 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: Z inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEA!.: 
Type: Fine Washed Silica Sand 

MATERIAL; 
Type: Coarse Washed Silica Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 Inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock wos tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feel of fine sand was tremled on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5± feet above the ground surface, and the protective casing suspended over the 
riser into the ground until it eel 

NOTES: Typical 60 foot Piezometer Installation 
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ft 

100 ft 

79 ft 

1-r
_Li:_ 

BORING DIAMETER 
OAIMETER: 6 in 

CPOS-EAARS-TW-0212 

SURFACE PRQIECTION· 
Type: Steel Tube 

Top of Rtser. Varies (tt) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.: 
Type: fine Washed Silica Sand 

MATERIAL; 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the &and pack was tremied into the 
hole to about 1 foot above the top of the screen. About Z feet of fine sand wos tremied on 
top, and cement/bentonite grout wos tremied In to fill the rest of the hole. The riser wos cut 
off about 1 .5:t: feet above the ground surface, ond the protective caeing suspended over the 
riser into the ground until It set. 

NOTES: Typical 1 00 foot Piezometer Installation 
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23-25 

12-14 

1.---
li:__ 

BORING DIAMETER 
OAJMETER: 6 In 

CPOS-EAARS-TW-0213 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAD 1963-1999) 
Ground Surface Not Measured 

SURFACE SEAl,: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL; 
Type: Fine Washed Silica Sand 

MATERIAL· 
Type: Coarse Washed Silica Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole. and the sand pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5:!: feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until it set. 

NOTES: Typical 25 foot Piezometer lnsto!lotJon 
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ft 

60 ft 

39 ft 

I.
~ 

BORING DIAMETER 
DAl'.4ffiR: 6 In 

Hole No, CP05-EMRS-1W-02 1 4 

SURFACE PRQTEC]ON: 
Type: Steel Tube 

Top of Riser. Varies (ft) {NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAl.: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PBIMABY SE:AL· 
Type: Fine Washed Silica Sand 

MATEBIAl; 
Type: Coarse Washed Silica Sand 

~ 
Diameter. 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTALlATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, ond the sand pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremled on 
top, and cement/bentonite grout was tremied In to fill the rest of the hole. The riser was cut 
off about 1.5:1: feet above the ground surface, and the protective casing suspended over the 
riser into the ground until it set. 

NOTES: Typical 60 foot Piezometer lnstollatio!l 
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ft 

100 ft 

79 ft 

I a

li_ 

BORING DIAMETER 
DAIMETER: 6 in 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.; 
Type; Fine Washed Silico Sond 

MATERIA!..: 
Type: Coarse Washed Silica Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TBAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring woe advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, ond the sand pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand wos tremled on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut. 
oH about 1 .5± feet above the ground surface. and the protective coslng sU9pended over the 
riser Into the ground until it set. 

NOTES: Typical 1 00 foot Piezometer lnstollotlon 
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23-25 

12-14 

Ia
~ 

BORING DIAMETER 
DAJMETER: 6 in 

CPOS-EAARS-TW-0216 

SURfACE PROTECIJON: 
Type: Steel Tube 

Top of Roser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 Inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMAR)' SEAL; 
Type: Fine Washed Silica Sond 

MATERW.: 
Type: Coarse Washed Silica Send 

~ 
Diameter: 2 inches 

Type: PVC Pipe SCH. 40 
Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP· 
Diameter. 2 Inches 

Type: PVC SCH. 40 

INSTAUATlON METHOD: The boring was advanced to the required depth. The piezometer screen 
end riser were lowered to the bottom of the hole, and the sand pock was tremied into the 
hole to about 1 foot obave the top af the screen. About 2 feet of fine sand was tremied on 
top. and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5± feet obave the ground surface, and the protective casing suspended over the 
riser Into the ground until lt set. 

NOTES: Typical 25 foot Piezometer lnetallation 
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ft 

60 ft 

39 ft 

1,_ 
li:_ 

BORING DIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW- 0217 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Roser: Vories (ft) (NAD 1983-1999) 
Ground Surfoce Not Meosured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

PIPE· 
Diometer: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Woshed Silica Sond 

FILTER MATERIA!.· 
Type: Coorse Woshed Silico Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diometer: 2 inches 
Type: PVC SCH. 40 

INSTAl.J.J\TION METHOD: The boring woe odvonced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole. ond the sond pock woe tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sond woe tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off obout 1 .5:1: feet above the ground surface, ond the protective casing suspended over the 
riser into the ground untll it sel 

NOTES: Typicol 60 foot Piezometer lnstollotion 
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ft 

ft 

79 ft 

1-r
~ 

BORING DIAMETER 
DAIMETER: 6 in 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of Riser: Vories (ft) (NAO 1983-1 999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
long Sections 

PRIMARY StA!.: 
Type: fine Washed Silica Sand 

FILTER MATERIAl.: 
Type: Coarse Washed Sillco Sand 

SEDIMENT JRAP; 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTAllATION METHOD: The boring wos advanced to the required depth. The piezometer screen 
ond riser were lowered to the bottom of the hole, ond the sand pock wos tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top. and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
oH about 1 .5± feet above the ground surface, and the protective co sing suspended over the 
riser Into the ground untll It set. 

NOTES: Typical 1 00 foot Piezometer lnstoltotion 



228
 

23-25 

12-14 

I.---
~ 

BORING DIAMETER 
DAIMETER: 6 in 

Hole No, 

SURFACE PROTECTJON: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURfACE SEAL; 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEA!.: 
Type: Fine Washed Silica Sand 

fiLTER MATERIAL: 
Type: Coarse Washed Silica Send 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT JRAP: 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALLATJON METHOD: The boring was advanced to the required depth. The piezometer screen 
ond riser were lowered to the bottom of the hole, and the sand pock was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser wos cut 
off about 1.5 feet gbove the grgynd syrtoce, god the argtectjve cgslng sysaeoded over the 
riser Into the 9round until it set. 

NOTES: Typical 25 foot Piezometer lnstollotion 
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ft 

60 It 

39 ft 

I.
~ 

BORING DIAMETER 
DAIMETER: 6 in 

CPOS-EAARS-TW-0220 

SURFACE PROJECTION: 
T;r-pe: Steel Tube 

Top of R1ser: Varies (It) (NAD 1983- 1999) 
Ground Surface Not Measured 

SURFACE SEAL; 
Type: Cement/Bentonite Grout 

Diameter: 2 inch 
Type: PVC Pipe SCH. 40 10 1-"oot 

Long Sections 

PRIMARY SEAL; 
Type: Fine Washed Silica Sand 

MAJtB!AI.: 
Type: Coarse Washed Silica Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring woe advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pack was tremled Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremled In to fill the rest of the hole. The riser was cut 
off about 1.5± feet above the ground surface, and the protective casing suspended over tne 
riser into tne ground until It set. 

NOTES: Typical 60 foot Piezometer Installation 
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• 

APPENDIX 1 
TEST CELL BORINGS AND 

PIEZOMETER INSTALLATION 
LOGS: 221-240 
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ft 

100 ft 

79 ft 

1-r
l__±_ 

BORING Q!AMEJER 
DAIMETER: 6 In 

CP05-EAARS-TW-0221 

SURFACE PROTECTION: 
Type: Steel Tube 

Top of R1ser. Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL· 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL; 
Type: Fine Washed Silica Sond 

MATERIAL: 
Type: Coarse Washed Silica Sand 

Diameter. 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0 .02 Inch Slot 

SEQIMENJ TRAP· 
Diameter. 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring wos advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock was tremied Into the 
hole to about I foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest of the hole. The riser was cut 
off about 1.5:1: feet above the ground surface, and the protective casing suspended over the 
riser Into the ground until It set 

NOTES: Typical 1 00 foot Piezometer Installation 
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23-25 

12-14 

I.
~ 

BORING Q!AMETER 
DAlMETER: 6 in 

CP05-EAARS-TW-0222 

SURFACE PROTECTION· 
Type: Steel Tube 

Top of Riser. Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL: 
Type: Cement/Bentonite Grout 

RISER PIPE: 
Diameter. 2 inch 

Type: PVC Pipe SCH. 40 10 foot 
Long Sections 

PRIMARY SEA!.; 
Type: fine Washed Silioo Sand 

MAJER lA!.; 
Type: Coarse Washed Silica Sand 

SEDIMENT TRAP· 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTAU.ATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole. and the sand pock woe tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top. and cement/bentonite grout was tremled in to fill the rest of the hole. Tho riser was cut 
off about 1.5± feet above the ground surface, and the protective casing suspended over the 
ri"r into the ground until it set. 

NOTES: Typical 25 foot Piezometer lnstollotion 
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ft 

60 ft 

39 ft 

l-.--
1__±_ 

BORING D!AMffiR 
DAIMETER: 6 in 

Hole No, 

SURfACE PROTECTION: 
Type: Steel Tube 

Top of Rtser. Varies (ft) (NAO 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAl,: 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter. 2 Inch 

Type: PVC Pipe SCH. 40 10 foot 
long Sections 

PRIMARY SEAl,: 
Type: Fine Washed Silica Sand 

MATEBIAI.: 
Type: Coarse Washed Sllico Sand 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter: 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pack was tremied Into the 
hole to about 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout wos tremied in to fill the rest of the hole. The riser was cut 
off about 1.5± leet above the ground surface. ond the protective casing suspended over the 
riser into the ground until It set. 

NOT£'5: Typical 60 foot Piezometer Installation 
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ft 

100 ft 

79 tt 

1.-----
li:_ 

BORING DIAMETER 
DAIMETER: 6 in 

SURfACE PROTECTION; 
Type; Steel Tube 

Top of Riser; Varies (ft) (NAO 1983-1999) 
Ground Surface Not Meosured 

SURFACE S[AL; 
Type; Cement/Bentonite Grout 

RISER PIPE· 
Diameter. 2 inch 

Type; PVC Pipe SCH. 40 10 Foot 
Long Sections 

PRIMARY SEAL: 
Type: Fine Washed Silica Sond 

MATERIA!..: 
Type: Coarse Washed Silica Sond 

SEDIMENT TRAP: 

2 inches 
PVC Pipe SCH. 40 
0.02 Inch Slot 

Diameter. 2 inches 
Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced to the required depth. The piezometer screen 
and riser were lowered to the bottom of the hole, and the sand pock wos tremied into the 
hole to obout 1 foot above the top of the screen. About 2 feet of fine sand was tremied on 
top, and cement/bentonite grout wos tremied in to fill the real of the hole. The riser wos cut 
oH about 1.5± feet above the ground surface, and the protective casing suspended over the 
riser into the ground until it set. 

NOTES: Typical 1 00 foot Piezometer Installation 
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23-25 

12-14 

I~ 
_Li:_ 

BORING DIAMETER 
DAIMETER: 6 in 

CP05-EAARS-TW-0225 

SURFACE PROTECIJON: 
Type: Steel Tube 

Top of Biser: Varies (ft) (NAD 1983-1999) 
Ground Surface Not Measured 

SURFACE SEAL· 
Type: Cement/Bentonite Grout 

PIPE: 
Diameter: 2 inch 

Type: PVC Pipe SCH. 40 10 Foot 
Long Sections 

PBIIMBX SEAL; 

Type: fine Washed Silica Sand 

MATERIAL; 
Type: Coarse Washed Silica Sand 

Diameter: 2 inches 
Type: PVC Pipe SCH. 40 

Slot dimensions: 0.02 Inch Slot 

SEDIMENT TRAP: 
Diameter: 2 inches 

Type: PVC SCH. 40 

INSTALLATION METHOD: The boring was advanced lo the required depth. The piezometer screen 
and riser were towered to the bottom of 'the hale, and the sand pack was tremied into the 
hole to about 1 foot above the top of the screen. About 2 feet ol fine aand was tremied on 
top, and cement/bentonite grout was tremied in to fill the rest or the hole. The riser wos cut 
off about 1.5± feet above the ground surface, and the protective casing suspended over the 
riser into 'the ground until It set. 

NOTES: Typical 25 foot Piezometer Installation 
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